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Tue identification in 1952 of triiodo-  onstrations that some of these com- 
thyronine in the circulation by Gross pounds were more active on metamor- 
and Pitt-Rivers?“, and in the thyroid _ phosis of the tadpole than in preventing 
gland by Roche, Lissitzky and Michel'*, the development of goiters in rats re- 
‘led many investigators to a search for ceiving goitrogenic drugs, made _ it 
other natural thyroid hormones, and appear likely that some of the thyroid 
to investigations of tissues and body hormonal effects might be dissociated 
fluids for metabolites of the natural by altering the chemical structure of 
thyroid hormones. The reports by the basic thyroxine molecule. 

Michel’, Roche et al.'4, Roche and When Lerman and Pitt-Rivers® re- . 
Michel'® on the recovery of certain ported that the administration of  tri- 
metabolites of thyroxine and triiodo- iodothyroacetic acid to 2 myxedema- 
thyronine from tissues, and their dem- tous patients caused a fall in serum 
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cholesterol and a clearing of the clinical 
picture of myxedema, without causing 
any significant increase in oxygen con- 
sumption, the possibility of separating 
some of the well known thvroid 
hormonal effects in man by changing 
the chemical structure of the basic 
hormone molecule in various ways ap- 
peared to be a real possibility. 

During the past 3 years we have 
worked in cooperation with Dr. Robert 
Meltzer of the Warner Lambert Re- 
search Institute, who has supplied us 
with more than 60 different analogues 
of thyroxine for study. These various 
compounds have been investigated ex- 
tensively in laboratory animals and 
compared in all instances against 1- 
thyroxine. We have determined the 
minimal dose of each agent that would 
promote metamorphosis of the tadpole 
(Rana pipiens); suppress the thyroidal 
uptake of I;,; in rats maintained on 
an iodine deficient diet; the smallest 
dose of an agent necessary to prevent 
the development of a goiter in rats re- 
ceiving thiouracil, and the dose of an 
agent necessary to raise the rate of 
oxygen consumption to 35% above a 
control level. These techniques are 
well known and _ standardized. They 
need no further discussion before this 
group. 

In comparing some of these com- 
pounds with thyroxine we have used 
another assay method, which is not so 
widely use -d. This is based on observa- 
tions by Furth et al.’ that certain 
strains of mice following radiothyro- 
dectomy develop pituitary tumors 
which for several generations can be 
transplanted only in thyroidectomized 
hosts. We have demonstrated that the 
growth of this tumor, which following 
a latent period, progresses rapidly after 
transplantation into radiothyroidec- 


tomized mice, can be completely sup- 
pressed by the administration of 
l-thyroxine in a dose of one microgram 
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or more daily (see Fig. 1). Twenty- 
five compounds have been compared 
with |-thyroxine for their capacity to 
inhibit the growth of such transplante “d 
pituitary tumors. 

The comparative effects of these var- 
ious compounds by each of the above 
assay techniques have been compiled 
and published separately (Kumaoka, 
Money and Rawson‘, Money et al.**, 
Stasilli, Kroc and Meltzer'®). We are 
now presenting the complete observa- 
tions made on eight different com- 
pounds with all five assay methods. 
The analogues which we have included 
in this tabulation are of interest be- 
cause of the differences in potency 
from thyroxine and other analogues 
that they were found to possess with 
one or more assays, suggesting that 
the end points of these ass: ry methods 
are not all dependent on one action of 
thyroxine, but possibly upon different 
cellular effects which m: vy be induced 
by different molecular ‘combinations 
(see Table 1). 

It has been found that 3,5,3’-triiodo- 
1-thyronine is three to eight times more 
active than |-thyroxine in all assays 
except in inhibiting the growth of : 
pituit iry tumor. In this assay 
thyronine was no more active than 
thyroxine. However, 3,3’,5’-triiodothy- 
ronine, which has been called by some 
the reverse of triiodothyronine, was 
essentially inert by all determinations 
except for its effect on the uptake of 
I,31. In this assay it had 75% the activity 
of thyroxine. The propionic acid deriva 
tives of thyroxine and of triiodothyro 
nine are similar in that they are 10’ 
as active as thyroxine in suppressin 
the growth of the pituitary tumor, anc 
in elevating the basal metabolic rat 
(B.M.R.), but have 60% the activity « 


_thyroxine in suppressing the upt: ake « 


Triiodothyropropionic acid thoug 
only 28% as active as thyroxine in pr 
venting the developme nt of a goite 
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is three times more active in inhibiting 
goitrogenesis than in increasing the 
oxygen consumption. Both of these 
compounds are very active in promot- 
ing metamorphosis; tetraiodothyropro- 
pionic acid is 80 times more active and 
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acid derivatives. Both of these com- 
pounds are three-quarters as active as 
thyroxine in suppressing the uptake of 
Iis1; half as active in preventing the 
development of a goiter and the growth 
of pituitary tumors, while triac is 20% 
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hig. 1—Growth curves of transplantable T.S.H. producing pituitary tumor in radioiodine 


thyroidectomized mice. 


The plotted curves represent the growth observed in these tumors 


alter palpable change was first noted. This occurred about 10 weeks after transplanting the 


tumor. 


The upper curve represents the growth rate of the control animals; the second curve 


that of animals treated with |-thyroxine, 0.25 ug. daily; the next curve represents the growth of 
tumors in mice treated with tetraiodothyroacetic acid, 2 ug. daily; the bottom curve represents 
the growth of tumor in mice which received 1.0 xg. daily of 1-thyroxine. 


tr iodothyropropionic acid is 300 times 
more active than thyroxine. The acetic 
acid derivatives of thyroxine and of 
triodothyronine are both more active 
th m thyroxine in promoting metamor- 
p osis but less so than the propionic 


and tetrac only 10% as active as thyrox- 
ine in elevating the B.M.R. Compound 
46 is a most interesting compound since 
it is comparatively ineffective in pro- 
moting metamorphosis, inhibiting the 
growth of the pituitary tumor and sup- 
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pressing the uptake of I)3:. However, 
this compound is 86% as active as thy- 
roxine in inhibiting the development 
of goiters, and has 67% the calorigenic 
activity of thyroxine. 

We have also compared a_ limited 
number of these compounds with 
thyroxine or with triiodothyronine in 
humans for their effects on nontoxic 
goiters, the clinical picture of myx- 
edema and its associated metabolic 
abnormalities, and on hyperthyroid pa- 
tients. Time will permit reporting only 
a limited number of the studies which 
we have done with 3,5,3’-triiodothyro- 
propionic acid, and one study that we 
have done with 3,3’,5’-triiodo-d,1- 
thyronine (reversed T-3). 

Ina previous study reported before 
this group in 1953 (Rawson et al.!?), 
we demonstrated that in human myx- 
edema the intravenous administration 
of thyroxine or of triiodothyronine 
causes a rise in the rate of oxygen 
consumption, a fall in serum choles- 
terol and an increase in urinary phos- 
phate and creatine. Triiodothyronine 
we found to be much more prompt 
than thyroxine but not any more active 
per milligram of compound, even 
though it is well established that thv- 
roxine when administered orally is only 
one-fourth to one-half as active as tri- 
iodothyronine, administered in the same 
fashion. Recently we have found 
hyperuricemia to be a characteristic 
feature of myxedema in all males 
studied, and in females over the age 
of 60 (Leeper et al.*). This hyper- 
uricemia is decreased on administer- 
ing adequate doses of thyroid, prob- 
ably by increasing the clearance of 
uric acid. 

We have compared the total meta- 
bolic effects of triiodothyropropionic 
acid with those of triiodothyronine in 
myxedematous patients to whom the 
two analogues were administered in- 
travenously at appropriate intervals, 
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and in myxedematous patients given 
each of these agents in gradually in- 
creasing doses moderate ly pro- 
longed periods of observation with 
intervals, between studies during which 
no therapy was given, long enough to 
permit recurrence of a comparable 
myxedematous state. 

In a 53- year-old woman __ patient 
(L.N.) with. postoperi itive myxe ‘dema 
of at least 3 months’ duration but un- 
complicated by any cardiovascular 
disease, we compared the metabolic 
effects produced by a single 10 mg. 
intravenous inje ction of 3,5,3’-triiodo- 
thyropropionic acid with those which 
followed 0.5 mg. of 3,5,3’ -triiodo-1- 
thyronine given intravenously. This 
pi atient alias: Was maintained on a con- 
stant repetitious diet, we followed with 
regular basal metabolic rates, 
cholesterols and uric acids. We also did 
a balance study following the nitro- 
gen, phosphorus, calcium, sodium and 
chloride intake and output and the ex- 
cretion of creatine, creatinine and uric 
acid. The 10 mg. dose of intravenous 
triiodothyropropionic acid had about 
one-third the calorigenic effect of 0.5 
mg. of triiodothyronine, suggesting that 
the deaminated analogue of triiodothy- 
ronine has less than 2% the calorigenic 
activity of the natural hormone. This 
difference is not dissimilar from the 
observations on calorigenic properties 
of the two compounds made on rats. 
However the 10 mg. intravenous dose 
of triiodothyropropionic acid caused 
the same degree of fall in the serum 
cholesterol (though less sustained) as 
that produced by the 0.5 mg. dose of 
triiodothyronine. The serum uric acid 
fell somewhat after administering both 
agents (see Fig. 2). However, the fal! 
in serum uric acid which followed 
the administration of triiodothyvronin« 
was about two times greater than tha‘ 
produced by triiodothy: ropropionic acid 
and was associated with an increase it 
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urinary excretion of the uric acid. On 
the other hand, the administration of 
triiodothyropropionic acid was followed 
by a much greater phosphaturia than 
that produced by the smaller dose of 
triiodothyronine which exerted so much 
more effect on the basal metabolic rate 
and uric acid (see Fig. 3). The excre- 
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the urine and feces, whereas following 
the administration of 
there was significant change in 
urinary calcium but a minimal though 
significant increase in fecal calcium. 
The urinary creatine increased 90% 
above the base line over a 5-day period 
after administering the triiodothyro- 
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Fig. 2.—The changes in B.M.R., 
inyxedematous patient, L.N., 
acid in a 10 mg. dose, 


serum cholesterol and serum uric 
following the intravenous administration of triiodothyropropionic 
and following the intravenous administration of 0.5 mg. of 3,5,3’ 


acid observed in a 


triiodothyronine. 


on of sodium and of potassium was 
it significantly altered by the admin- 
stration of either agent, whereas both 
rents in the doses given caused a 
inimal but comparable increase in 
inary chlorides. Following the ad- 
inistration of triiodothyropropionic 
id there occurred a_ significant in- 
eased excretion of calcium in both 


propionic acid, but only 30% after giv- 
ing the triiodothyronine. 

In another study done on a 70-year- 
old woman (J.F.) with postoperative 


myxedema of several months’ duration, 
we compared the metabolic effects of 
daily increasing doses of triiodothyro- 
propionic acid with those produced by 
triiodothyronine 


administered in a 
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similar fashion. Here we observed that 
increasing doses of triiodothyronine 
from 12.5 png. to 50 pg. daily resulted 
in a rise in basal metabolic rate from 
minus 25% to plus 15%. This was asso- 
ciated with a fall in serum cholesterol 
from 360 mg. to 190 mg. per 100 ml. 
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total lipids and phospholipids fell in 
a fashion parallel to the fall in choles- 
terol during treatment with triiodo- 
thyronine and with triiodothyropro- 
pionic acid (see Fig. 5). 

The observation that triiodothyropro- 
pionic acid has an effect on the serum 
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Fig. 3.—Phosphorus balance and urinary urate observed in patient L.N. after the intravenous 
administration of 10 mg. of triiodothyropropionic acid, and after the intravenous administration 
of 0.5 mg. of 3,5,3’ triiodothyronine. The arrow on the left indicates the time of administration 
of the triiodothyropropionic acid. The arrow on the right indicates the time of administering 
the triiodothyronine. 


Triiodothyropropionic acid, on the cholesterol in doses which do not 
other hand, in daily doses of 0.2 mg. influence the rate of oxygen consump- 
which were increased to 1.0 mg. caused _ tion prompted us to study its effect 
a similar fall in serum cholesterol from on the serum cholesterol of patients 
365 mg. to 177 mg. per 100 ml. without who for various reasons could not 
causing any significant increase in oxy- tolerate an increase in oxygen con 
gen consumption (see Fig. 4). The sumption. For example, we have eval 
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uated the effect of this analogue in a 
60-year-old woman (M.B.) with arte- 
riosclerotic heart disease and angina 
pectoris who. had developed post- 
thyroidectomy myxedema. She could 
not tolerate more than 60 mg. of thy- 
roid daily, without a meshed increase 
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nor severity of angina, however she 
did experience a 50% decrease in serum 

We have observed in a number of 
patients with a variety of clinical prob- 
lems this cholesterol lowering effect of 
triiodothyropropionic acid in doses 
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Fig. 4—Changes in B.M.R. and serum cholesterol observed in two separate studies in 


myxedematous patient ].E. 


The solid lines represent the changes in B.M.R. and serum choles- 
terol with increasing doses of triiodothyronine administered orally on a daily basis. 


The broken 


lines represent the changes in serum cholesterol and in B.M.R. during treatment with increasing 
doses of triiodothyropropionic acid. 


number and severity of anginal 
ttacks. During the pe riod of this study 
had her continue to take 60 mg. 
laily of desiccated thyroid in addition 
» the doses of triiodothyropropionic 
‘id indicated in Fig. 6. With this 
rogram of therapy the patient did not 
ote any sustained increased incidence 


which were not calorigenic. In 10 
myxedematous patients we have ob- 
served an average drop in serum 
cholesterol of 31% while receiving this 
agent in doses which caused an aver- 
age increase in B.M.R. of 4%. Six 
euthyroid patients with hypercholes- 
terolemia experienced decrease in 
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Fig. 5—Changes in total lipids and phospholipids observed in J.E. On the left are represented 
the changes observed during treatment with increasing doses of triiodothyronine. On the right 
the changes observed when the patient was treated with increasing doses of triiodothyro 
propionic acid. 
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Fig. 6.—Changes in serum cholesterol observed in M.B. when triiodothyropropionic acid vs 
added to a maximally tolerated dose of desiccated thyroid. The solid line represents { \¢ 
change in serum cholesterol, the crosses represent the number of anginal attacks that ; \e 
experienced per week. 
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serum cholesterol ranging from 21% to 
32% below the base line with increases 
in B.M.R. which averaged 7%. 
Three patients who were clinically 
euthyroid but hypercholesterolemic 
while taking desiccated thyroid had a 
fall in serum cholesterol of 18% to 50% 
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serum cholesterol of 30% and 45% with 
no change in B.M.R. in one patient, 
and a fall of 17% in the other case. Eight 
of these patients had had angina pec- 
toris. None of them complained of a 
sustained increase in angina while 
taking doses of triiodothyropropionic 
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ig. 7.—Changes in B.M.R., serum cholesterol and ls: uptake observed in patient F.P. with 
classic Graves’ disease while tinder treatment with 3.3’,5’ triiodothyronine. On a dose of 120 


mg. the uptake of Ls dropped from 60% to 29%. 


treatment with this analogue. 


It rose to 77% four days after stopping 


A rise in B.M.R. occurred on stopping administration of drug 


even though an equal amount of iodide was given. 


the base line while taking tri- 
odothyropropionic acid in addition to 
ie desiccated thyroid that they had 
een taking. Two patients with hyper- 
holesterolemia while taking desiccated 
iyroid, which they stopped when 
eatment with  triiodothyropropionic 
cid was begun, experienced falls in 


acid that lowered the cholesterol 20% 
to 50% below the base line. 

Having observed that 3,3’,5’-triiodo- 
d,l-thyronine, (reversed T;) a com- 
pound which is cleared very promptly 
from the circulation, has 75% the effect 
of thyroxine in inhibiting the uptake 
of 1,3: but no calorigenic activity, we 
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have evaluated its effect in a 53-year- 
old man (F.P.) with classic Graves’ 
disease. We followed the effects of 
this agent on the basal metabolic rate, 
the protein bound iodine, the uptake of 
I,2; and the serum cholesterol. In the 
midst of this study the patient de- 
veloped a_ streptococcal pharyngitis 
for which we administered penicillin 
throughout the rest of the study. We 
did interrupt treatment with the re- 
versed T, for 24 hours at the time that 
he was febrile when we noted a rise 
in B.M.R. and pulse rate. 

The daily administration of 120 mg. 
of the reversed triiodothyronine de- 
creased the thyroidal uptake of Is: 
from 60% to 29%. Since there was no 
significant increase in serum P.B.I. and 
only a 3-ng. increase in total iodine 
during this period of treatment, we 
cannot attribute this decrease to an 
iodide effect. On daily doses of 120 
mg. and 180 mg. the B.M.R. fell from 
a base line level of plus 48% to a level 
of plus 13%, and rose promptly on 
stopping therapy, even though the pa- 
tient received 100 mg. daily of potas- 
sium iodide. The serum cholesterol 
during this period of study rose steadily 
from 81 mg. to 110 mg. per 100 ml. 
(see Fig. 7). 
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The suppression of the thyroid’s 
avidity for I,,, during treatment with 
this analogue might suggest that the 
fall in B.M.R. was due to some inhibi- 
tion to the synthesis of thyroid hor- 
mones. On the other hand, the prompt 
increase in B.M.R. following cessation 
of this treatment suggests that it has 
worked as Barker has demonstrated 
that it works in rats, that is, by inhibit- 
ing the action of circulating calori- 
genically active thyroid hormones 
(Pittman and Barker'"'), 

Summary. 1) By altering the chemi- 

cal structure of the thyroxine molecule 
it has been possible to accentuate cer- 
tain well known effects and at the same 
time to de-emphasize other actions of 
the thyroid hormone. 

2) It is suggested that these observa- 
tions indicate that the various physio- 
logic effects of the thyroid hormone 
are not all dependent on one action 
of thyroxine, but possibly upon differ- 
ent cellular effects which may be in- 
duced by different molecular combi- 
nations. 

3) It would appear that such a sep- 
aration of some of these physiologic 
effects from the calorigenic action of 
thyroxine may result in pharmacologic 
agents with major therapeutic appli- 
cations. 
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SUMMARIO IN INTERLINGUA 


Un Dissociation de Effectos Thyroido-Hormonal per Alterationes Structural 
in le Molecula de Thyroxina 


1. Per alterar le structura chimic del molecula de thyroxina il ha essite possibile 
accentuar certe ben cognoscite effectos de ille hormon ‘thyroide e simultaneemente 
disaccentuar altere e Sectos de illo. 

2. Es opinate que iste observationes indica que le varie effectos physiologi- 
del hormon thyroide non depende in lor totalitate de un sol action de thyroxina 
sed possibileme nte de differente effectos cellular inducite per differente combina- 
tiones molecular. 

3. Il pare possibile que un tal separation de certes del effectos physiologic del 
agente in question ab su action calorigene va resultar in le disveloppamento de 
agentes pharmacologic de major applicationes therapeutic. 


SUMMARIO IN INTERLINGUA 
(See page 274 for original article ) 


Un Studio del Technicas e del Fontes de Error in le Application Clinic del 
Methodo de Contation Externe pro le Estimation del Rendimento Cardiac 


Es describite un simple methodo pro estimar le rendimento cardiac per medio 
de albumina seral a iodo radioactive e contation al extero del corpore. Le 
avantages in comparation con altere methodos include le plus grande mobilitate 
del apparatura, un reduction del trauma pro le patiente, e un acceleration e 
simplification del processo laboratorial. Un vaste spectro de utilitate esseva 
discoperite in le curso de 62 determinationes in 42 patientes hospitalisate e 
ambulante, incluse casos de congestive disfallimento cardiac con valores de rendi- 
mento inexpectatemente basse super le base del symptomas e etiam casos in que 
le constatation de valores elevate resultava in un diagnose plus prompte del morbos 
subjacente. Le test es frequentemente utile in le evalutation del capacitate de 
labor e in evalutationes preoperatori. 

Le aspectos technic del methodo, incluse le uso del instrumentos e le calcula- 
tiones, es discutite in detalio. Es signalate le fontes de error relationate al 
volumine e al rapiditate del injection, al establimento del constante de tempore, 
a! registration del nivello de equilibrio, e al extrapolation del inclino descendente 
del primari curva de dilution. 

In consequentia de nostre plus extense cognoscentias con respecto a substantias 
is topic e del plus preste disponibilitate de ille substantias e del apparaturas 
corre spondente, omne laboratorios in hospitales e le practica private es qualificate 
a servir se de iste methodo. 


A STUDY OF THE TECHNIQUES AND SOURCES OF ERROR IN THE 
CLINICAL APPLICATION OF THE EXTERNAL COUNTING METHOD 


OF ESTIMATING CARDIAC OUTPUT® 


By J. Gorren, M.D. 


SAN ANTONIO, TEXAS 


AND 


STAUFFER, M.D.} 


HAGERSTOWN, MARYLAND 


(From the Radioisotope Division, Department of Medicine, University of Maryland School of 
Medicine, Baltimore, Maryland ) 


DEMONSTRATION of the usefulness of 
an isotope dilution technique with ex- 
ternal body counting in determinations 
of cardiac output has been under way 
for several years (Huff et al." 12 
Zipt et al.**). Although appraisal of this 
method has been carried out in larger 
isotope units, the test can now be used 
in smaller hospitals and office radio- 
isotope laboratories. The recent litera- 
ture supplies one with a wide range of 
usefulness, a general idea of the equip- 
ment that can be used, demonstration 
of both validity and reliability, and the 
mathematical derivations necessary in 
understanding this method. However, 
a considerable period of trial and error 
as well as occasional comparisons with 
the longer established Fick method was 
required before numerous problems 
regarding details of the technique were 
clarified. The purpose of this communi- 
cation is to help the interested be- 
ginner by offering specific suggestions 
regarding the technical aspects and 
the more important sources of error 
and to review briefly the wide applica- 


bility of this method clinical medi- 
cine. 

Blumgart and Weiss in 1927? used 
radioactive substances to study the 
velocity of blood flow by means of 
direct counting over the precordium. 
In 1949, Prinzmetal and collaborators?! 
suggested the clinical application of 
Nay, and external counting. MacIntyre 
Pritchard and collaborators in 1951'* 
reported the use of iodinated human 
serum albumin (IHSA) and _ arterial 
counting for the accurate quantitation 
of cardiac output. Shipley, Clark and 
collaborators? combined the use of 
IHSA and external counting for radio- 
cardiograms. It remained for Huff!* to 
develop the use of THSA and external 
narrow angle counting in the accurate 
determination of cardiac output. 

This method has a number of ad- 
vantages. It is possible to eliminate 
the need for a separate laboratory 
equipped to do a variety of procedures 
such as cardiac catheterizations, arte- 
rial punctures, and special biochemical 
determinations. Variations in oxygen 


* At the time of this study Dr. Gorten was Senior Assistant Resident, Department of Medici 


University of Maryland School of Medicine; 


and Dr. Stauffer was Trainee #AT-221 | 


of the National Institute of Arthritis and Metabolic Disease, and Resident in Endocrinok 
Department of Medicine, University of Maryland School of Medicine, Baltimore, Maryla 


+Present address: 
Brooks Air Force Base, Texas. 
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145 S. Prospect St., Hagerstown, Maryland. 
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saturation, postprandial serum turbid- 
ity, and hemolysis are of no conse- 
quence. There is no reason to fear skin 
discoloration, an occasional result of 
repeated dye injections (Nicholson, 
Burchell and Wood!’ ). For the patient 
the procedure is simple. He is spared 
the discomfort and trauma usually 
associated with the Fick principle or 
dye dilution procedures. The isotope 
method using external counting can 
therefore be used on patients who are 
so ill that other methods of perform- 
ing cardiac outputs are contraindicated 
at the time when the information would 
be most useful. The determinations 
can be performed at the bedside and 
can be repeated number of times 
without danger to the patient (Zipf 
et al.°°**), The radioactivity from the 
amount of radioisotope injected into 
the patient is not sufficient to cause 
concern (Rall®*). Values for cardiac 
output by the isotope method com- 
pare favor: ibly with those obtained by 
the use of cardiac catheterization 
(Huff et al."''*, Albert et al.?*, Zipf, 
et al.*7), 

CLINICAL APPLICABILITY. Because of 
these advantages over the more estab- 
lished methods, it is possible to study 
the cardiac output in a wide variety of 
clinical problems. In the past 6 months, 
62 cardiac outputs were performed in 
this laboratory on 42 medical and sur- 
gical patients including some that were 
seen as outpatients. 

In the majority of patients with signs 
of congestive heart failure, reduced 
cardiac output values were demon- 
strated. The results were not always 
in direct correlation with the severity 
of symptoms. Similar findings were ob- 
served previously with dye dilution 
curves (Hamilton et al.7). In some per- 
sons also exhibiting signs and symp- 
toms of congestive circulatory failure, 
e results of cardiac output determi- 
itions were elevated. These signifi- 
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cant findings led to early recognition of 
such major underlying disorders as in- 
creased metabolic demands, nutritional 
deficiencies, and arteriovenous fistulas. 
In one particular case, an unequiv- 
ocably elevated output of 13 L. per 
min. (cardiac index 8 L. per min. per 
M*), shortly after hospital admission, 
Was a most important factor in estab- 
lishing the diagnosis of portal cirrho- 
sis with high cardiac output as demon- 
strated by Abelmann, Kowalski and 
McNeely'"’. 

In patients with hyperthyroidism re- 
ferred for radioactive iodine uptake 
studies and therapy, values for cardiac 
output have ‘in general been above 
average. In some hyperthyroid patients 
with congestive failure, however, sur- 
prisingly low results have re- 
corded. Patients with an initially high 
level of cardiac output, when studied 
after treatment, showed lower values 
in or near the normal range. 

The determination of cardiac output 
may be helpful in evaluating patients 
with a history of heart disease who 
present surgical problems. More exper- 
ience may confirm the impression that 
such patients with low resting cardiac 
output values are poor surgical risks 
because of the degree of impairment 
of cardiac function. 

A similar evaluation of an individ- 
ual’s cardiac function may be helpful 
in determining work capacity (Zipf et 
al.**), This can be performed conven- 
iently on an outpatient basis. 

At present, studies are under way to 
determine the influence of various dis- 
eases and modes of therapy on cardiac 
output. 

PRINCIPLE OF THE METHOD. The prin- 
ciples involved in dye dilution and 
radioisotope dilution techniques are 
identical (Crane, Adams and Wood- 
ward®, Huff et al.'*, Pritchard et al.*?, 
Zipf et 


Instead of obtaining arterial samples, 
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however, the isotope dilution curve, is 
obtained by external counting over the 
heart. In this manner, the time course 
of the intracardiac blood concentra- 
tion gives a quantitative index of the 
blood flow which has diluted it. In 
other words, the rate at which the 
injected isotope enters and leaves the 
heart is a function of cardiac out- 
put. This, in essence, is the curve in- 
scribed by external counting. 

Within a few minutes after injection, 
the isotope-labeled serum albumin has 
been distributed throughout the circu- 
lating blood. When this equilibrium 
value is compared with the initial dilu- 
tion curve, the cardiac ‘output can be 
obtained in blood volumes per minute. 
As a precaution, when repeated ad- 
ministrations of I,,;; HSA are antici- 
pated, the patient may be prepared 
with oral Lugol's solution starting 24 
hours prior to the study. 


Method. After a patient, usually in the 
postabsorptive state, has rested in the supine 
or sitting position for 15 minutes (providing 
one wishes to make a comparison with the 
average resting output), a scintillation de- 
tector is placed against the anterior chest wall 
in the direction of the heart or the aortic 
arch. The detector employed in this labora- 
tory is a scintillation counter containing a 
thallium activated sodium iodide crystal 1” >» 
1” fitted with a 1”-thick collimator slightly 
tapered, 1” in diameter with an aperture 
depth of 1%” beyond the crystal. Two posi- 
tions have been used most frequently: (1) the 
region over the aortic arch (first interspace 
at the left sternal border and directed to- 
wards the vertebral column) (Huff et al.)2); 
and (2) the center of the cardiac outline 
determined by fluoroscopy or a point 1 to 2 
cm. to the left of the sternal midline at a 
level equidistant between the  suprasternal 
notch and the xiphoid process with the pa- 
tient supine or at the level of the 4th inter- 
costal space with the patient sitting (Zipf 
et al.2®), The position of the detector probe 
does not have to be exact, since in several 
determinations simultaneous recordings from 
the two locations with paired instrumentation 
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resulted in close enough agreement to make 
either site satisfactory. 

The detector probe feeds into an analytical 
count rate meter with the time constant set 
at 2 seconds. A scale selection of 10,000 c¢/m 
will usually be satisfactory for doses up to 
20 microcuries.° The curves are recorded by 
a rectilinear chart recorder with a response 
time of 250 milliseconds, run continuously at 
a speed of 3 inches per minute 

With the upper arm at or above the level 
of the right atrium, venipuncture is performed 
in the right antecubital space with an empty 
syringe attached to a #19 or #20 gauge 
needle. This syringe is then exchanged with 
one containing 10 to 20 microcuries of 1,.,- 
labeled HSA in physiological saline solution 
with a total volume of 0.5 ml. Later calcula- 
tions will be simplified if at this time the 
writing pen of the chart recorder is adjusted 
to zero. The injection is completed within 
1 second and may be marked on the record 
ing paper. 

Ten minutes after injection, with the pa 
tient and the detector probe still in the sam: 
relationship to each other, a recording is 
taken for the equilibrium level and a venous 
sample is drawn from the left arm for blood 
volume determination. 

CALCULATIONS. The descending limb of th 
dilution curve must be extrapolated to zero 
according to an exponential decrease as dem 
onstrated by Hamilton et al.7.5.°. This task is 
of course, more difficult on rectilinear than on 
semi-logarithmic charts because in the latter 
the fall off to the of a 


straight line. Figure 1 gives. an idea of the 


zero is in course 
general shape of a normal cardiac output 
curve with extrapolation to zero and_ th 
equilibrium value taken 10 minutes after in 
jection of the test substance. More detailed 
demonstrations and discussions concerning the 
shape of this curve can be studied (Hamilton 
et Nylin and  Celander?®, Zip! 
et al, 26,27), 

The area under the curve as well as the 
area under a one-minute section of the eq 
librium (that is, height of 
equilibrium times chart speed) is measured 
with a compensating polar planimeter. 
Cardiac output in blood volumes per minute 

area under equilibrium level 


level average 


area under dilution curve 
The arithmetic derivations of this 
can be found in several articles on this s1 
ject (Hamilton et al.7: 


formula 


Kinsman, Moore and 


*Larger and more sensitive crystals with thicker lead shielding are now available. Depei!- 
ing on the type of collimation used, a lower dose of IHSA and a different count rate me et 


scale selection may have to be chosen. 
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Hamilton!*, MacIntyre et al.'6.17, Nylin and 
Celander”", Pritchard et al.2*, Zipf et al.*6-27), 

The blood volume is determined by a con- 
ventional method using a well scintillation 
counter and a single channel gamma_ ray 
spectrometer. Fields® described a_ satisfactory 
counting technique. We employ this method 
with the exception that the blood sample 
is drawn 10 minutes after the injection of 
the same test substance as used for the car- 
diac output determination and 2 mi. ali- 
quots of whole blood and of the standard 
solution are counted. 
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formed in quiet surroundings and each 
step explained beforehand. In addition, 
the patient's pulse and general ap- 
pearance should be checked to insure 
that the resting state prevails. 

The volume of the test substance 
should not exceed 0.5 ml. (Zipf 
et al?) and should be injected 
within a period of about one second 
for best definition of the dilution 
curve. A small degree of accuracy in 


35 


——— 


| 


k———One Minute——> 10 Min. 
Equilibrium Level 


NORMAL CARDIAC OUTPUT DILUTION CURVE WITH EXTRAPOLATION 
TO ZERO AND EQUILIBRIUM LEVEL AFTER TEN MINUTES 


Fig. 1 


Cardiac output in ml. per min. = Blood 
volume C.O. in blood volumes per min. 
From this value one can then derive cardiac 
index, stroke volume, and_ stroke index 
( Friedberg® ). 

Normal values for cardiac index as_pre- 
sented by Huff et al.'? are 3.6 L. per min. 
per M? with a standard deviation of 0.8 L. 
per min. per M? for men and 3.3 L. per min. 
per M2 with the same standard deviation for 
women. Similar values were found by Zipf 
et al,26, 


SOURCES OF ERROR. In order to allay 
the patient's apprehension, the determi- 
nation shouid, if possible, per- 


the blood volume must be sacrificed 
because of the difficulty in exact meas- 
urement of this sized dose. 

To expedite return blood flow to the 
heart, it has been suggested (Huff. 
Parrish and Crockett" ) that the venous 
occlusive tourniquet be left in place 
until the syringes have been exchanged 
and one is ready to inject the material. 
The tourniquet is then removed and 
the isotope injected while the veins 
are collapsing. In our experience, how- 
ever, this can result in curves the 
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shapes of which suggest delayed tran- 
sit to the heart, especially patients 
with elevated venous pressure. Venous 
thrombosis will interfere seriously with 
the determination since it will delay 
transit of the isotope bolus to the cen- 
tral circulation. 

The time constant setting of 0.5 
second on the count rate meter was 
not used because excessive fluctuations 
of the inscribed curve make area cal- 
culations too difficult. A time constant 
setting of 2 seconds results in a very 
slight lag in the recording instrument, 
but this does not seem to introduce 
any measurable error. The same find- 
ings are described by Crane et al.*. 

One of the most difficult factors to 
judge and possibly a source of error 
in some cases is extrapolation of the 
dilution curve to zero. Because of the 
wide variation in contour and steep- 
the falloff limb, no standard 
could be used. The extrapola- 
tion of the falloff to zero consequently 
depended often on a subjective picture 
of the idealized exponential decrease. 
This may at any time be checked by 
plotting the descending limb of the 
curve on semilogarithmic paper, ex- 
tending it to zero via a straight line, 
and then replotting this extrapolation 
on the original rectilinear graph. 

The danger of incor porating the first 
recirculation in the original dilution 
curve and thereby lowering the output 

value has been stressed (Hamilton 
et al.”, Kinsman, Moore and Hamilton", 
Nylin and Celander*® ). This part of the 
inscription can be clearly detected in 
many of the elevated and normal out- 
put curves but is sometimes difficult 
to define with certainty where cardiac 
output is low. It is in these cases, 
especially, that rapid injection of a 
small volume of tagged substance is 
important. 

Because a few minutes are required 
for uniform mixing of the tagged bolus 


ness of 
curve 
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throughout the circulation, there is 
a slight but definite decrease in the 
equilibrium level at 10 minutes com- 
pared with the value at 2 minutes after 
the initial dilution curve. For this rea- 
son it is advisable to use the level 
corded at 10 minutes, this being the 
time also that a blood sample is drawn 
for blood volume determination. 
Beyond these technical aspects in the 
pe rformance and calculation of the car- 
diac output, ‘there are certain patient 
factors which may produce variables 
that must be taken into account. As 
has been found by others (Huff!", 
Albert et al) the curves of a small 
percentage of people can not be prop- 


erly interpreted. The authors appre- 


ciate that aberrations may be intro- 
duced into the inscription of the 
curve by such disorders as_ intra- 


insufficiency and 
obstruction to pulmonary blood flow. 
The exact role of these defects obvi- 
ously must await further clarification. 
Summary. A simple method for esti- 
mating cardiac output with radioactive 
iodinated serum albumin and external 
body counting has been described. The 
advantages over other methods include 
greater mobility of equipment, 
trauma to the patie nt, and briefer and 
simpler laboratory procedure. A wide 
range of usefulness was discovered in 
62 determinations on 42 hospital and 
clinic patients, including cases of con- 
gestive heart failure with levels 
of output unexpected from the degree 
of symptomatology as well as persons 
with elevated values which led to more 
rapid diagnosis of 


cardiac shunts, aortic 


less 


low 


underlying  dis- 
orders. The test is often useful in work 
capacity and preoperative evaluations. 

The technical aspects of the pro- 
cedure, including the use of the in- 
struments and calculations, are dis 
cussed in detail. The sources of erro1 
related to the volume and rate of in 
jection, time constant setting, record 
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ing of equilibrium level, and extrapo- and availability of isotopic substances 

lation of the downslope of the primary and equipment, all laboratories in hos- 

dilution curve are emphasized. pitals and private offices may employ 
Because of the increased knowledge — this method. 
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Wir the use of the thromboplastin 
generation test a defect in the serum 
of patients receiving coumarin drugs 
has previously been demonstrated 
(Duckert et al.®, Koller’). This defect 
was present early in the course of ther- 
apy, and persisted after the prothrom- 
bin time had returned to normal with 
vitamin K therapy. When serum from 
a normal person was permitted to stand 
for 24 to 72 hours either at room tem- 
perature or at 38° C., a similar abnor- 
mality in thromboplastin generation 
was found. The abnormality of both 
was corrected by the addition of small 
amounts of serum, fresh or stored at 
—20° C., from a normal subject or 
from a patient with Plasma Thrombo- 
plastin Component (PTC) deficiency. 
Similar correction has been obtained 
with serum from a patient with Stuart 
Factor deficiency (Spaet and Kropat- 
kin'*). The abnormality described was, 
therefore, thought to be caused by the 
depression of a clotting factor named 
factor X. Serum from patients with liver 
disease was also found to have a similar 
deficiency ( Duckert et Hunter and 
Walker’, Koller®, Merskey and Han- 
sen®, Naeye’®). 


*Supported by U.S.P.H.S. Grant HS 2442, 
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The object of this study was to de- 
termine the incidence of factor X 
deficiency in sera of patients with liver 
disease. With the thromboplastin gen- 
eration test, a serum abnormality com- 
patible with factor X deficiency was 
found in a large percentage of patients 
with known liver disease, and in many 
patients suspected of liver disease 
despite routine liver function tests 
within normal limits. 


Methods and Materials. The subjects stud- 
ied were hospitalized patients and overtly 
healthy volunteers from the hospital staff. On 
the basis of the history, physical examination, 
and laboratory findings, they were divided 
into 3 groups. Group I: patients with known 
liver disease in whom one or more liver func- 
tion tests had confirmed the presence of 
hepatocellular damage. Group II: Patients 
with suspected liver disease whose liver func- 
tion tests were normal but who had either 
hepatic enlargement or recent hepatitis 
Group III: Subjects with no known liver 
disease, including normal volunteers and _pa- 
tients with no evidence of liver disease. 

The thromboplastin generation test wa: 
performed in a manner previously described 
(Spaet!?). All reagents used in the incuba 
tion mixture were secured from reproducibly 
normal sources except the serum, which wa 
obtained from the subject being studied. Th: 
test will hereafter be referred to as the serun 
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thromboplastin generation test or STGT. The 
plasma reagent was obtained from barium 
sulfate-adsorbed bovine plasma which was 
diluted to 10% with normal saline. Crude hu- 
man brain “cephalin,” prepared by the meth- 
od of Bell and Alton® was used as a substi- 
tute for platelet thromboplastic factor. The 
serum reagent was from the subject’s whole 
blood defibrinated by repeated inversion with 
glass beads and then incubated at 38° C. for 
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known liver disease (Group III) are 
seen in Fig. 1. The substrate clotting 
times in 23 of the 33 patients with 
liver disease are longer than those of 
the control group. In Fig. 2 a similar 
comparison is made between patients 
with suspected liver disease (Group 
Il) and subjects with no liver disease. 


THROMBOPLASTIN 
GENERATION TEST 


o- SUBJECTS WITH NO 
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INCUBATION TIME (minutes) 
Fig. 1 


on: hour. After centrifugation the serum was 
dilited to 10% with normal saline and then re- 
incibated for 30 minutes prior to use. Oxa- 
lated bovine plasma was used as substrate. 
Prothrombin times were determined both 
by the methods of Quick!! and Ware and 
Str 


‘esults. The results of the serum 
th: »mboplastin generation test (STGT ) 
of patients with known liver disease 
(Coup I) and individuals with no 


An abnormality was found in about 
half of the patients in Group II despite 
otherwise normal liver function tests. 
Correction studies using mixtures of 
20% PTC-deficient serum and 10% of 
the serum to be tested in the STGT 
failed to demonstrate PTC deficiency 
in any of the patients studied. Of the 
33 patients with known liver disease, 22 
were tested for the ability of their 
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sera to correct the abnormality of aged 
serum. This is illustrated in Fig. 3 
where are noted the differences be- 
tween the STGT with mixtures of 20% 
aged and 10% normal serum minus the 
results obtained when the same con- 
centration of subjects serum is substi- 
tuted for normal. The serum of 18 of the 
22 patients with liver disease failed to 


The American Journal of the Medical Sciences + 


September, 1959 


the abnormality of aged serum. How 
ever, serum from a patient with PT( 
deficiency which had been stored at 

20° C. repeatedly could correct 
aged serum as well as the normal! 
standard. 

Prothrombin times by the standard 
method of Quick and by the method 
of Ware and Stagnell were performed 


THROMBOPLASTIN 
GENERATION TEST 
o- SUBJECTS WITH NO 
KNOWN LIVER DISEASE. 
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SUSPECTED LIVER 
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correct the STGT of aged serum to 
within 5 seconds of normal. Seventeen 
of the 18 in the control group with no 
liver disease did correct aged serum 
as well as the normal standard. Six 
of the 12 patients with suspected liver 
disease also failed to correct adequately 
the defect of aged serum when com- 
pared to a normal standard (Fig. 4). 
None of the subjects with an abnormal 
STGT was able to correct completely 


on all patients studied. The majority 
of patients had normal prothrom)in 
times by both methods. There was no 
relationship between the results of 
STGT and prothrombin time. 

On 7 of the patients studied his: 
logic descriptions of liver biopsies 
available (Table 1). Two of the speci 
mens were obtained by needle bio) sy, 
the remainder from postmortem 1i- 
nation. Evidence of 
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Rabiner and Spaet: 


damage was present in three of the 
specimens, and the STGT in these 
cases abnormal. No pathologic 
findings were reported in 3 of the pa- 
tients in whom the STGT was normal. 
One patient who died of lymphosar- 
coma had a normal STGT. The nec- 
ropsy revealed that the liver was in- 
volved but the tumor was confined to 
the capsular surface, and the sections 
showed no invasion of hepatic paren- 
chyma. 

Discussion. The data show that liver 
disease is frequently accompanied by 
defective serum thromboplastin gener- 
ation tests (STGT ). Although some pa- 
tients with abnormalities in standard 
liver function tests gave normal results 
in the STGT, it was more often the 
case that the STGT proved to be the 
most sensitive indicator of liver dam- 
age. Thus, 9 of the 17 patients with 
suspected liver disease demonstrated 
only an abnormal STGT. On the basis 
of the present data, it is not possible 
to evaluate definitely the STGT as a 
liver function test. Possibly it may be 
so sensitive that such transient effects 
on the liver as fever and congestion 
may produce abnormal results. Like- 
wise, conditions not concerned with 
hepatic parenchymal damage may pro- 
duce false positive tests. These would 
include treatment with coumarin drugs, 
and possibly congenital inability to 
synthesize the factor. It also appeared 
that there are several false negative 
results. Perhaps some of these were 
not truly false negatives, for included 
among the patients with “known” liver 
disease were some with congestive 
heart failure and consequently reduced 
hepatic blood flow. In these patients 
the only abnormal liver function test 
Was impaired excretion of sulfobromph- 
thelein, which m: iy not, in such a situ- 
ation, represent true hepatic disease. 
To date the results of the STGT seem 
sul ciently promising to warrant further 


Was 
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study, and the good preliminary corre- 
lation with the histologic findings sup- 
ports this view. 

The defect in STGT shown by the 
patients with liver disease resembles 
that described by Duckert and his as- 
sociates and attributed to factor X°. 
An abnormal STGT is also found in 
cases of deficient plasma thromboplas- 
tin component (PTC) (Aggeler et al.', 
Biggs et al.‘) or Stuart factor ( Hougie, 
Barrow and Graham*). However, se- 
rum from patients with liver disease 
and aged serum appear to correct sera 
deficient in PTC or Stuart factor and 
vice versa (Spaet and Kropatkin'*). 
Moreover, when sera with an abnor- 
mality corresponding to the description 
given factor X were allowed a. suffi- 
ciently long incubation time, they gave 
an STGT curve which approached nor- 
mal. This is not true with sera deficient 
in PTC or Stuart factor where the 
abnormality seen is in yield rather 
than in rate. Although the identity of 
factor X has recently been questioned 
by its original investigators and tenta- 
tively identified with Stuart factor 
(Bachmann et al.*), it appears that 
there is an additional serum defect 
which indeed corresponds to the origi- 
nal description of factor X. This ab- 
normality is seen in sera of patients 
with liver disease, patients receiving 
coumarin drugs, and normal serum 
which has been permitted to age. 

If the STGT proves to be valid in 
the diagnosis of liver disease, it will 
have the advantage of speed and sim- 
plicity. With a stock of prepared nor- 
mal reagents, results may be obtained 
within 2 hours, and many determina- 
tions can be run together. If the sensi- 
tivity is as great as it appears to be in 
subclinical hepatitis, the test may be 
helpful in screening blood donors. A 
larger survey is currently in progress. 

Summary. The serum thromboplastin 
generation test (STGT) reveals a de- 
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fect in the majority of patients with believed to be compatible with the 
known liver disease and in about 50% one attributed to factor X deficiency. 
of patients with suspected liver disease The STGT may be of value as a liver 
in whom the standard liver function function test. 

tests were normal. This abnormality is 
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SUMMARIO IN INTERLINGUA 


Le Generation de Thromboplastina Como Test del Function Hepatic 


Le test del generation de thromboplastina seral (TGTS) revela un defecto in 
le majoritate del patientes con confirmate diagnoses de morbo hepatic e in circa 
50% del patientes con suspicite morbo hepatic e normal valores in le tests standard 


de function hepatic. Es opinate que iste anormalitate es congruente con le 


anormalitate attribuite a carentia de factor X. Le TGTS va possibilemente esser 
de valor como test del function hepatic. 
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THE USE OF L-LYSINE MONOHYDROCHLORIDE IN THE 
TREATMENT OF MERCURIAL RESISTANT EDEMA 


By D. Bratovsky, M.D. 
C. Sirva, M.D. 
Det Campo, M.D. 


AND 


E. Marusic 


(From the Department of Medicine [Prof. Francisco Rojas Villegas], San Borja Hospital, 
University of Chile, Santiago de Chile, Chile ) 


Tue progress in the treatment of con- 
gestive heart failure has prolonged 
the survival of these patients, but has 
also created a series of new problems, 
one of these being mercurial fastness. 
The same problem is often present 
during the treatment of decompensated 
liver cirrhosis with fluid retention. In 
these conditions the lack of response 
to mercurial diuretics is usually associ- 
ated with a plasma electroly te pattern 
of hypochloremic alk losis, and the 
production of hyperchloremic acidosis 
with the use of ammonium chloride or 
in association with acetazoleamide has 
been successful in re-establishing _re- 
sponsiveness (Rubin et al.*) 

However, in spite of the positive ad- 
vantages obtained with ammonium 
chloride, it is somewhat limited in clin- 
ical practice due to its toxic effects in 
patients with liver dysfunction and 
poor gastrointestinal tolerance. This has 
led to the search for other sources of 
chloride. Recently Hollister et al.* have 
reported good results with the use of 
calcium chloride in combination with 
mercurial diuretics in the treatment of 
.ctory edema. 

this paper I-lysine monohydro- 
chloride® has been used to restore re- 
spo! siveness to mercurial diuretics. It 


is the hydrochloride salt of the amino 
acid lysine. Its molecular weight is 
219.12 gm. and the chloride content is 
16.23%. 


Material and Method. A total of 45 ward 
patients was studied. Of these 5 were elimi- 
nated because of immediate gastrointestinal 
manifestations: In one of these the adminis- 
tration of the drug coincided with an acute 
enterocolitis and in another with digitalis in- 
toxication, while in the 3 remaining cases 
these manifestations were due directly to 
l-lysine monohydrochloride. 

‘Of the 40 patie nts included in this study 
20 were women and 20 were men. The ages 
ranged from 17 to 73 with an average of 45 
years. Laennec’s cirrhosis was present in 13 
cases; 2 were compensated and 11 had fluid 
retention, 7 out of these 11 were mercury 
fast. There were 24 patients with heart dis- 
ease of various etiologies; 8 were compen- 
sated and 16 were edematous. Of the latter 
group 11 were refractory to mercurial diuret- 
ics. Three patients with the diagnosis of 
bronchial asthma, chronic nephritis and rheu- 
matoid arthritis were also included in this 
study. 

The patients were divided into a mercurial- 
refractory group totaling 18, and a trial 
group totaling 22, the latter including all the 
nonmercurial fast patients. The reason for the 
trial group was to study the chloride liberat- 
ing capacity of I-lysine monohydrochloride 
as well as the tolerance of the product. All 
the patients were put on bed rest, low salt 
intake (35 mEq. of sodium), and digitalis 
was administered when necessary. The total 


ysine monohydrochloride was kindly supplied by Merck, Sharp & Dohme International. 
(69/287) 
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daily dose of monohydrochloride 
ranged from 10 to 40 gm., the average being 
20 gm., thus providing 94.5 mEq. of chloride. 
The drug was administered four times a 
day, 5 gm. each time, in chilled fruit juice 
after meals for periods of time that ranged 
from 5 to 47 days with an average of 13 days. 
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determinations have been reported previously 
( Brailovsky et al.*). 

In the case of refractory patients once 
the urinary chloride level increased by 50 
mEq. per L., 2 ml. of a mercurial diureti: 
were given intramuscularly, every 2 or 3 
days till dry weight was obtained. 
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Fig. 1 


A complete physical examination was per- 
formed daily on these patients with special 
emphasis on weight and diuresis. Plasma 
sodium, potassium, chloride, ©O.-combining 
power as well as urinary sodium, potassium 
and chloride were determined prior to treat- 
ment and at frequent intervals during ther- 
apy. Blood pH was determined in selected 
cases. The daietiety techniques for these 


Results were submitted to statistical analy- 
sis. 


id- 
ro- 


Results. A. ELECTROLYTES. The 
ministration of monohy 
chloride did not produce any chaiges 
in plasma and urinary sodium ind 
potassium levels. Its effects on the 
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y other electrolytes are summarized in patients as expressed in mEq. per L. 

the following figures. pre- and posttreatment. It can be seen 

I) Plasma chloride. Figure 1 repre- that in all cases except 5 there was a 
) 


: sents the correlation of plasma chlo- fall in plasma CO,; statistically this fall 


3 ride as expressed in mEq. per L. of the was significant, its X being 3.7. 
total group of 40 patients pre- and : o 


posttreatment with 1-lysine monohy- 3) Urinary chloride. Figure 3 repre- 
PLASMA CO, ( mEq/L ) BEFORE AND AFTER TREATMENT 
WITH LYSINE MONOCHLORIDE. TOTAL GROUP 
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‘rochloride. As can be seen in all sents urinary chloride excretion ex- 
waly- ises_ except 2, there was a rise in pressed as. mEq. in 24 hours of the 
vlasma chloride level. Submitted to total group of 40 patients. In all pa- 


tients except one there was a frank in- 
i atistical analysis the - was 4.7, that crease in the excretion of urinary chlo- 
ges \., statistically significant. rides, the x being 5.2, that is, statis- 
ind 2) Plasma CO,-combining power. 

the 


id- 


‘gure 2 represents plasma CO,-com- _ tically significant. 
ning power of the total group of 40 As these results refer to the whole 
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group of 40 patients it was necessary 
to apply the same statistical criteria to 
the trial and refractory group sepa- 
rately, in order to avoid the error that 
these results might be due to the influ- 
ence of the trial group alone. 
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X 
refractory group, both values being 
statistically significant. 

5) Plasma CO,-combining power. 
Figure 5 represents the CO.-combining 


is 3.6 for the trial group, 3.3 for the 


URINARY CHLORIDE ( mEq/ 24 hours ) BEFORE AND AFTER TREATMENT 


WITH LYSINE MONOCHLORIDE. TOTAL GROUP 


San Borja Hospital - Chile - 1958 


mEeq/ 24 hours 


350 4 
e 
e 
“ 
e 
ee 
1 4 8 
° 
A 
VA T T T T 
50 100 150 200 250 300 350 "EY 24 hours 
BEFORE TREATMENT 
Fig. 3 


4) Plasma chloride level. Figure 4 
represents in bars the plasma chloride 
level in mEq. per L. prior and after 
treatment with I|-lysine monohydro- 
chloride. The first two columns repre- 
sent the total group, the second the 
refractory group and the third the trial 
group. In all 3 groups there was an 
increase of plasma chloride level. The 


power level in mEq. per L. prior and 

after treatment with |-lysine monohv- 

drochloride. The decrease in plasm. 

level of the CO.-combining power ha! 

an ~ of 2.7 for the trial group and 2.5 


for the refractory group, both valu:s 
being statistically significant. 
6) Urinary chloride. Figure 6 rep: 
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sents the total urinary chloride excre- 
tion pre- and posttreatment as ex- 


pressed in mEq. in 24 hours. The 


is 3.4 for the trial group and 3.9 for 
the refractory group, both values are 
statistically significant. 

B. RESPONSIVENESS TO MERCURIAL DI- 
vretics. Out of a total of 18 refractory 
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patient had Laénnec’s cirrhosis and was 
resistant to all types of therapy. In 
the remaining 16 patients dry weight 
was reached and their weight loss 
ranged from 2 to 15 kg. with an average 


of 5.5 kg. 


Case Reports. Two case reports are in- 
cluded as a matter of illustration. 
case 1. Y.N., a 53-year-old woman with 
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patients 7 had Laennec’s cirrhosis and 

had congestive heart failure. Only 
patients did not respond to the com- 
uation of |-lysine monohydrochloride 
avd mercurial diuretics. One patient 
\\ is in an advanced stage of congestive 
heart failure due to rheumatic poly- 
\.!vular disease and all types and asso- 

tions of diuretics failed. The other 


1] 


~ 


a diagnosis of Laennec’s cirrhosis was ad- 
mitted to the hospital with jaundice and 
anasarca. Her liver flocculation tests were all 
intensely positive, her prothrombin time was 
40% and the total plasma bilirubin 4.8 mg. 
per 100 ml. On admission, she was placed on 
a low salt diet (35 mEq. of sodium) and 
started on chlorothiazide 2 gm. daily. Dur- 
ing the 20 days of therapy there was only 
a slight increase in diuresis and a weight 
loss of 5 kg. Chlorothiazide had to be stopped 


Yj 
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due to signs of impending hepatic coma and 
18 mg. of prednisolone were given daily. A 
slight weight gain followed the steroid ther- 
apy and mercurials did not produce any 
weight loss. At this moment her plasma 
electrolyte pattern was: chloride, 94.8 mEq. 
per L., sodium 125.5 mEq. per L., potassium 
4.3 mEq. per L., and CO.-combining power 
was 29.5 mEq. per L. Blood pH was 7.5. 
Her urinary chloride excretion was 20.7 mEq. 
in 24 hours. L-lysine monohydrochloride was 
given, 20 gm. daily, and after one week of 
therapy her plasma chloride level was 107.7 
mEq. per L., and her CO.-combining power 
was down to 20.2 mEq. per L. Her urinary 
chloride level rose to 132.7 mEq. in 24 hours. 
On the same day 2 ml. of a mercurial diuret- 
ic were given intramuscularly and a good 
diuretic response was obtained with a weight 
loss of 2.7 kg. in 24 hours. The combination 
of l-lysine monohydrochloride and mercurials 
every second or third day was maintained for 
17 days until dry weight was reached. Her 
total weight loss was 4 kg. 

CASE 2. C.M. was a 35-year-old woman with 
the diagnosis of advanced congestive heart 
failure due to mitral stenosis and_ insuffi- 
ciency and atrial fibrillation. On admission 
she was placed on a low salt diet (35 mEq. 
of sodium), bed rest, digitalis and mercurial 
diuretics, a weight loss of 4 kg. being ob- 
tained in 3 days, after which date she became 
refractory. She was then given 15 gm. of 
l-lysine monohydrochloride when the follow- 
ing changes in her plasma and urinary elec- 
trolyte patterns were registered. The plasma 
chloride rose from a pretreatment level of 
91.3 to 104.3 mEq. per L., the CO.-combin- 
ing power fell from 91.1 to 24.3 mEq. per L., 
and her urinary chloride excretion rose from 
16.3 in 24 hours to 123 mEq. per L. At this 
time 2 ml. of a mercurial diuretic were given 
intramuscularly and her diuretic response 
was 5.8 L. with a weight loss of 4 kg. The 
combination of 1-lysine monohydrochloride 
and mercurial diuretics every 3 to 4 days 
was maintained for 50 days and dry weight 
was obtained. Her total weight loss 


15 kg. 


was 


Discussion. The prolonged and fre- 
quent use of mercurial diuretics in the 
therapy of edema may bring about a 
lack of response to further administra- 
tion of mercurials, the electrolyte pat- 
tern generally being that of a hypo- 
chloremic alkalosis. The administration 


of ammonium chloride alone or in 
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combination with acetazoleamide has 


given good results (Rubin et al.*) 
However, the administration of am- 
monium chloride is not without a 


certain degree of danger. Thus when 
hepatic function is altered the capacity 
of the liver to maintain a normal blood 
ammonia level is hampered and blood 
ammonia may reach toxic levels. It is 
obvious that, in this setting, the ad 
ministration of ammonium compounds 
may entail too great a risk. It is also 
known that a significant percentage of 
patients with longstanding congestive 
heart failure may have impaired liver 
function. Thus Bessman and Evans’ 
report that they i ive found high blood 
ammonia levels in 8 out of 9 patients 
and advise seoabiec caution in the use 
of ammonium chloride in these cases. 
Ticktin, Fazekas and Evans® report one 
case of acute ammonia intoxication in 
a cardiac patient due to the adminis- 
tration of ammonium chloride. Phillips 
et al. report having induced pre-coma 
states with the administration of nitro- 
genous compounds (ammonium chlo- 


ride, and others) in patients with 
Laennec’s cirrhosis. 

The results of this study clearly 
point out that monohydro- 


chloride is a good source “9 chloride as 
judge od by the increase in plasma and 
urinary chloride levels bod by the fall 
of plasma CO,-combining power. In 
the 18 mercurial refractory patients the 
combination of |-lysine monohydro- 
chloride and mercurial failed only in 2. 
Both of these were in far advanced 
stages of fluid retention, other types of 
diuretic combination having failed, 
and |-lysine monohydrochloride was 
used as a last resort. 

Regarding tolerance, out of a total 
of 40 patients studied, 33 did not pre- 
sent any gastrointestinal disturbanc:s, 
2 had nausea, 4 had nausea and some 
vomiting, and one had nausea, vomit- 
ing and diarrhea. 
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During the course of therapy, 2 pa- 
tients with Laennec’s cirrhosis went 
into a pre-coma state, and one of these 
died, the cause of death being an acute 
hemorrhage from ruptured esophageal 
varices. The other patient was taken 
home on request of the family, and 
no further details are available. 

It must be kept in mind, especially 
for patients with Laennec’s cirrhosis, 
that 24 gm. of I-lysine monohydro- 
chloride supply the equivalent of 16 
gm. of protein. 

Summary. 1) L-lysine monohydro- 


The American Journal of the Medical Sciences + September, 1959 


group showed an increase plasma 
and urinary chloride levels, as well 
as a fall in CO.-combining power. All 
a values are statistically significant. 

) Of the total of 18 refr: wctory patients, 
hn ‘re were only 2 who did not re spond 
to the regimen of |-lysine monohydro- 
chloride plus mercurial diuretics. 4) 
The drug is well tolerated and only 7 
patients gastrointestinal disturb- 
ances. Pre-coma states developed in 2 
patients with Laennec’s cirrhosis. 5) 
It is concluded that I-lysine monohydro- 
chloride is an effective source of chlo- 


chloride was administered to 40 pa- ride and should be used in cases of 
tients, 1S of whom were refractory to 
mercurial diuretics. 2) Both the 


mercurial-fast group and_ the _ trial 


mercurial fastness, both in congestive 
heart failure as well as in Laennec’s 
cirrhosis. 
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SUMMARIO IN INTERLINGUA 


Le Uso de Monohydrochloruro de I-Lysina in le Tractamento de Edema 
Refractori a Mercuriales 


1. Monohydrochloruro de |-lysina esseva administrate a 40 patientes, incluse 
18 con refractorietate al effecto de diureticos mercurial. 2.. Ambe gruppos 
monstrava un augmento del nivellos de chloruro in plasma e urina e etiam un 
reduction del potentia de combinar CO,. Omne iste valores esseva statisticamente 
significative. 3. Le total de 18 patientes refractori a mercuriales includeva sv!- 
mente 2 qui non respondeva al tractamento con monohydrochloruro de ]-lvsina 
e diureticos mercurial. 4. Le droga es ben tolerate, e solmente 7 patie eye s habeva 
disturbationes gastrointestinal. Statos pre-comatose se disvelopps iva in 2 2 pi atien- 
tes con cirrhosis de Laennec. 5. Es concludite que mealies e 
l-lysina es un efficace fonte de chloruro e deberea esser usate in casos de refr:c- 
torietate mercurial, tanto in congestive disfallimento cardiac como etiam in 
cirrhosis de Laennec. 
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OCCUPATION AND SOCIOECONOMIC STATUS AS VARIABLES 


IN HEART DISEASE RESEARCH: 


A CRITIQUE 


By Leo G. Reeper, Px#.D. 
\SSISTANT PROFESSOR OF PREVENTIVE MEDICINE AND PUBLIC HEALTH 


(From the Department of Preventive Medicine and Public Health, School of Medicine 
University of California, Los Angeles, California ) 


In recent years several studies have 
appeared in the medical literature con- 
cerned with the relationship between 
occupation or social class position and 
certain diseases, notably coronary heart 
disease. The interest in studying these 
sociological factors actually has a long 
history in medical research. There is 
much discussion in the scientific and 
lay communities regarding the phe- 
nomenon of “way of life,” or social 
and cultural behavior in relation to 
coronary heart disease. But what do 
we really know? Relatively little work 
has been done in the way of either 
examining the methods used to study 
these variables in heart disease re- 
search or refining and coordinating the 
evidence in order to arrive at relevant 
research concepts. 

\ review of the research literature 
reporting studies concerned with oc- 
cupation or socioeconomic status and 
coronary heart disease leaves one with 
the feeling that he is working in a 
conceptual Tower of Babel. Conflicting 
methods and approaches to the inves- 
tigation of this problem are partially 
responsible for this situation. These 
incompatible methods and approaches 
to the investigation of this problem 
are partially responsible for this situa- 
tion. These incompatible methods and 
approaches make it difficult to fit con- 
clusions and generalizations into any 
sysiematic statement about our present 
stale of knowledge with respect to the 
re] tionship of occupation or socio- 
economic status and coronary (ische- 
mi) heart disease. 


It was with the purpose of attempt- 
ing to determine our present state of 
knowledge in this area of research that 
the present review was undertaken. 
An attempt was made to answer the 
following questions: 

(1) Are there significant differences 
in the incidence of heart disease 
among the different occupational 
or socioeconomic groups? 

(2) How do the research investi- 
gators account for found differ- 
ences—on the basis of physical 
activity? social-psychological fac- 
tors? or general way of life? 
How do these studies fit to- 
gether into a coherent theoretical 
and methodological attack on 
the general problem of the re- 
lationship of social factors and 
coronary heart disease? 

It appeared necessary, to this writer 
at least, to make such an analysis in 
order to improve the contribution of 
behavioral science to epidemiological 
research on coronary heart disease. 

In selecting the studies for this re- 
view those research reports that made 
a comparison of occupational groups, 
or compared one occupational group 
with all others, and were most fre- 
quently cited in the literature were 
included for analysis. Those studies 
that support occupational differences 
with respect to heart disease are pre- 
sented in Table 1; those that find no 
occupational differences are shown in 
Table 2. The tables have been pre- 
pared to show: the research investi- 
gators; the problem; hypothesis tested; 
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kind of data, for example, population 
studied (hospital, community, sample 
population ), incidence or prevalence; 
techniques of analysis; and summary 
of findings. The data supporting occu- 
pational differences are further anal- 
yzed in terms of the direction of dif- 
ferences found. 

Methodology. These studies sum- 
marize the major research investiga- 
tions concerned with the relationship 
of coronary heart disease to occupation 
and socioeconomic status that have 
been completed in this country and 
England. It should be kept in mind 
that most of the studies reported here, 
with the exception of the English 
studies, are reporting relatively 
small, selected population groups thi it 
may not be typical of the general pop- 
ulation and consequently are subject 
to a variety of sampling errors and 
biases. The English investigators have 
made use of large populations when 
studying specific occupational groups, 
or they have utilized official mortality 
data of the entire population when 
studying occupational or social class 
differences. On the other hand, a num- 
ber of well-designed, large-scale pop- 
ulation studies of coronary heart dis- 
ease are currently in progress in this 
country, including those at Framing- 
ham, Middlesex C ‘county (Connecticut ), 
Albany (New York), California Health 
Angeles, and North 
Dakota. 

One of the weaknesses of the re- 
search reviewed here is the deficiency 
in methodological sophistication on the 
part of some of the American investi- 
tors. This criticism seems to be par- 
tiiularly appropriate for non-epidemi- 
lovieally oriented investigators who 
used the epidemiological method. 
Problems of sampling or representa- 
tiicness of study populations are not 
properly considered; statistical tech- 


Los 


nijues are likewise not utilized as they 
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might be. For example, in considering 
the Master and Jaffe study this writer 
re-examined their data and computed 
a chi square with a result that con- 
tradicted their findings that these occu- 
pational “differences are not eon 
cant” (Master, Dack and Jaffe") 
Apparently, these investigators were 
using the term “significant” in the 
sense of importance, but even here 
they were improperly interpreting their 
data. 

Perhaps it would be well to include 
a note here concerning the use of the 
term incidence and prevalence. The 
earlier studies published in the field of 
coronary heart disease, as well as in 
other fields, frequently failed to dis- 
tinguish the difference between inci- 
dence and prevalence as these terms 
are defined by epidemiology. These 
studies often used the term “incidence” 
when, in fact, they were making a 
cross-sectional measurement of fre- 
quency of coronary heart disease at a 
spe cified time in a known population. 
Studies of incidence are supposed to 
determine the rate at which new cases 
occur in the study population at 
specified intervals of time (Miller et 
al.'°), Unfortunately, a study is pub- 
lished occasionally which does not 
recognize the correct usage of these 
terms. 

Most, if not all, of the studies under 
review here were designed and anal- 
yzed by medical researchers without 
the collaboration of sociologists or other 
behavioral scientists. They have used 
the sociological concepts of “occupa- 
tion” and “socioeconomic status” in a 
common-sense approach to their prob- 
lem. In most cases there seems to have 
been an unawareness of the consid- 
erable amount of careful research that 
has been done in the past 20 years on 
these concepts and their relationship to 
the broader sociological context. Meas- 
urement of occupational or  socio- 
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economic status is a complex problem— 
as complex as the measurement of cer- 
tain variables in coronary heart disease 
and recognition should be given to the 
knowle dge gained by specialized scien- 
tific research upon these variables. 
Caplow' has summarized the problems 
of measuring occupational status, and 
an analytical synthesis of the research 
on socioeconomic status in this country 
may be found in Kahl’s recent book?®, 

The two most well-developed and 
often used methods for determination 
of a pe ‘rson’s socioeconomic status have 
been developed by Hollingshead and 
Redlich® and Warner**. Most com- 
monly, the education, occupation, and 
residence of the person are employed 
as indices with various weighting 
schemes for each variable. Perhaps the 
simplest method for determining socio- 
economic status is either the combina- 
tion of education and occupation or 
simply occupation alone; occupation, 
in fact, has been found to be the single 
best indicator of a person's  socio- 
economic status. In addition, sociolo- 
gists have also employed prestige rank- 
ing, style of living, and other more 
complex criteria in combination with 
the above indices to determine a_per- 
sons social rank in a community. In 
general, the use of a technique such 
as Hollingshead’s Two-Factor Index, 
based upon occupation and education, 
may be recommended as a relatively 
simple method for determining  socio- 
economic status”. The careful investi- 
gator in making his social diagnosis 
of a group of individuals may, how- 
ever, wish to call upon the services of 
a specialist in social organization. For 
it is not merely the selection of the 
proper instruments to use in determin- 
in occupation and socioeconomic 
sta‘us that is important but the interpre- 
tation of relationships is perhaps more 
important to medical research. The 
be \avioral scientist can make his great- 
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est contribution, perhaps, in the in- 
terpretation of research findings based 
upon his specialized knowledge of role 
theory, social organization and dis- 
organization theories, interpersonal re- 
lallene work, family, and community. 
It is worth noting that increasing rec- 
ognition is being given to the potential 
contribution to medical research as 
evidenced by the growing number of 
research projects employing behavioral 
scientists. 

OCCUPATIONAL OR SOCIOECONOMIC 
STATUS DIFFERENCES. On the basis of the 
studies reviewed here, the evidence 
shows that there are observed differ- 
ences in the incidence and prevalence 
of coronary heart disease in different 
occupational and socioeconomic status 
groups, in this country and in England. 
Only two studies, by ‘the same investi- 
gators, could be found that take the 
negative position and, as pointed out 
above, their own data in one case ac- 
tually supports the conclusion of occu- 
pational differences (Master, Dack and 
Jaffe™'*). 

In the five studies where comparisons 
were made on the basis of occupational 
status or socioeconomic status, the re- 
sults showed that coronary heart dis- 
ease was positively associated with oc- 
cupational or socioeconomic _ status. 
That is, the higher the occupational or 
socioeconomic status the greater the 
incidence or prevalence of cases with 
coronary heart disease. In three other 
studies the disease was positively asso- 
ciated with specific occupational 
groups; this finding leads one to ask, 
“What is there in the way of life of 
these occupational groups that make 
them high-risk categories for coronary 
heart disease? Are there common fac- 
tors operating in the way of life of 
bus drivers, downtown conductors, 
general practitioners, and higher status 
occupational groups that would make 
them high-risk categories?” 
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Most of the American studies reveal- 
ing occupational or socioeconomic 
status differences have hesitated to in- 
terpret their findings. There appears 
to have been a reluctance to go beyond 
the mere presentation of facts. On the 
other hand, the major English investi- 
gators have taken two different points 
of view in seeking explanations for 
observed differences. For example, Ryle 
concludes that the observed differ- 
ences can be accounted for only on 
the basis of the anxiety, stress, and 
mental activity required of those in 
the upper occupational groups that 
were found to be most associated with 
heart disease?*. He states that: 


The workers (in Social Class I) at this pe- 
riod are those who have usually reached the 
peak of their professional careers and are 
exposed to the maximal strain associated with 
their particular responsibilities. Mentally, their 
tempo of life is fast and they are not 
“masters of their fate.” 


In contrast, Morris believes that the 
observed differences in the incidence 
of the disease among bus drivers, con- 
ductors, postmen, motormen, and tele- 
phone operators is explainable primar- 
ily on the basis of physical activity’. 
He cites the fact that his study group 
was on the same socioeconomic status 
level and lived in the same general 
area under similar conditions, as sup- 
porting evidence for the “physical ac- 
tivity’ hypothesis. Morris and his co- 
workers do not, however, completely 
disregard the social- -psychological fac- 
tors in work, merely indicating that 
they have been unable to uncover them 
with the present tools of analysis. As 
these investigators have pointed out, 
the social-psychological factors may be 
operating within the same social class 
as well as contributing to the differ- 
ences between the social classes. Some 
support for the social- -psy chological ap- 
proach may be found in Morris’ data. 
In a recent publication Rosenman and 
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Friedman recalculated the in 
Morris’ study of bus drivers and con 
ductors and found that the place ol 
work or conditions of work may 
be important variables to consider*’. 
They noted, for example: 


“that the incidence of angina and infarction 
and the total incidence of clinical diseas 
were each greater in the downtown bus 
drivers than in the suburban conductors . . 

there was a higher total incidence of coronary 
disease in downtown conductors than ir 
suburban drivers.” 


Findings such as these, as well as 
the results of other studies, such as 
Russek and Zohman?', might lead us to 
ask questions about the social-psycho 
logical factors in the work situation o1 
in other life situations that may play a 
part in the development of coronary 
heart disease (Warren?*, Wolff?*) 

Other conditions in the way of life 
of different socioeconomic status groups 
have been observed as possible etio 
logically relevant factors in coronary 
heart disease. The influence of nutri 
tional or dietary differences is well 
recognized as a major hypothesis in 
coronary heart disease research. Thei 
influence in partially explaining socio 
economic status differences is not to 
be overlooked. 

THEORETICAL CONSIDERATIONS. The 
third question to which this paper 
tag ag itself concerned the man- 
ner in which these studies employed 
a hoon involving social factors in re- 
lation to coronary heart disease. It 
is clear that the studies presented here 
do not fit together into a coherent 
theoretical framework. explicit 
theoretical formulations are found 
any of the investigations. Only a few 
investigators stated an explicit hypotl 
sis for testing; the others appeared | 
have implicit hypotheses. 

Having stated this criticism, t!:i 
writer nevertheless recognizes that te 
facts turned up in such studies 
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valuable. Descriptive epidemiological 
research studies have important 
contribution to make to the develop- 
ment of hypotheses. The value of such 
research is directly related to the proper 
usage of the epidemiological method. 
Such studies are also valuable insofar 
as theory is concerned because they 
can be recast in a sociological frame- 
work and examined from the point of 
view of particular theoretical 
proaches. The fact that all of the 
studies comparing occupational — or 
socioeconomic status groups, with one 
possible exception, found a_ positive 
association between high socioeconomic 
status and coronary heart disease, and 
that one study has shown distinct dif- 
ferences within an occupation and 
socioeconomic status group differen- 
tiated by the locale or social situation, 
enables us to introduce sociological 
analysis of such data. Limitations of 
space do not permit us to make more 
than brief reference to these possible 
theoretical approaches. 

A sociological approach to the study 
of coronary heart disease in terms of 
occupational and socioeconomic status 
differences would include theory in 
social structure, occupational sociology, 
social stratification, and role behavior. 
It would, for example, be feasible to 
anchor such research in the theoretical 
frames of Davis and Moore on stratifi- 
cation, Durkheim and Merton on social 
structure and anomie, Parsons on social 
structure and social action, Merton on 
reference groups, and Sarbin on role 
behavior (Cloward*, Davis and Moore*, 
Dubin*, Parsons!, Sar- 

Finally, some note should be taken 
of recent research from clinical sources 
on emotional and _ situational stress, 
particularly occupational stress, as 
possibly related to coronary heart dis- 
eise and other cardiovascular disorders 
(Rosenman and Friedman?’, Russek 
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and Zohman*!, Wolff**). Such studies 
are suggestive, and it would be pos- 
sible to develop sociological hypotheses 
to test the clinically observed associa- 
tions. It would be highly desirable and 
encouraging if such studies were pur- 
sued on a collaborative basis with medi- 
cal scientists in the laboratory or 
clinical setting, in addition to the epi- 
demiological setting where such col- 
laboration is well advanced. 

Summary. This paper attempts to 
determine the present state of knowl- 
edge with respect to the relationship 
between occupation or socioeconomic 
status and coronary heart disease. A 
review of the research literature was 
undertaken giving particular attention 
to the populations studied, methodol- 
ogy employed, and research findings. 
The analysis includes an atte mpt to 
assess the theoretical inte rrelationships 
of the studies in terms of the general 
problem of social factors in coronary 
heart disease. 

Most of the studies under review, 
with exception of the English studies, 
were on relatively small, selected popu- 
lations and were possibly subject to 
sampling errors and biases. Some of the 
nonepidemiologically oriented Ameri- 
can investigators using the epidemio- 
logical method revealed deficiencies 
in methodological sophistication. Par- 
ticular criticism is made of the lack 
of recognition by most of the investi- 
gators to the considerable sociological 
body of knowledge regarding the con- 
cepts of “occupation” and “socio- 
economic status.” 

In the five studies where comparisons 
were made on the basis of occupational 
or socioeconomic status the results 
showed that the higher the status the 
greater the incidence or prevalence of 
coronary disease. three other 
studies the disease was linked to 
specific occupational groups. These 
findings raise additional questions for 
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further research concerning the inter- 
relationship of the social structure and 
human behavior with physiological 
functioning. The theoretical framework 
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for a sociological approach to the study 
of occupational and socioeconomic 
status differences in coronary heart dis- 
ease is suggested. 
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SUMMARIO IN INTERLINGUA 


Occupation e Stato Socio-Economic Como Variabiles in le Studio de 
Morbo Cardiac: Un Critica 


Le objectivo del presente articulo es determinar le stato currente del cognos- 
centias relative al relation inter occupation 0 stato socio-economic e morbo cardic 
coronari. Esseva effectuate un revista del litteratura scientific, con attention 
particular prestate al populationes studiate, al methodologia empleate, e al 
constatationes obtenite. Le analyse include un essayo de evalutar le interre!.- 
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tiones theoric del varie studios con respecto al problema general del rolo de 
factores social in morbo cardiac coronari. 

Le majoritate del studios scrutinate—con le exception del angleses—laborava 
con relativemente micre e seligite gruppos de population e assi esseva possibile- 
mente vitiate per errores de selection e prejudicios inherente. Plures del 
investigatores american qui se distingueva per lor orientation epidemiologic e 
qui utilisava un methodologia epidemiologic procedeva sin adequate grados de 
criticitate methodologic. Es signalate in particular le manco de attention prestate 
per le majoritate del investigatores al fundo non inconsiderabile de cognoscentias 
sociologic con respecto al conceptos de “occupation” e “stato socio-economic.” 

In le cinque studios in que comparationes esseva effectuate super le base del 
stato occupational 0 socio-economic, le resultatos monstrava que quanto plus alte 
le stato, tanto plus alte le incidentia o prevalentia de morbo coronari. In tres 
altere studios, le morbo esseva connectite con specific gruppos occupational. 
Iste constatationes subleva questiones additional pro recercas futur con respecto 
al interrelation del structura social e del comportamento human con le functiones 
physiologic. Es proponite un schema theoric pro le methodologia sociologic in 
le studio de differentias de stato occupational e socio-economic in patientes con 
morbo cardiac coronari. 


SUMMARIO IN INTERLINGUA 
(See page 308 for original article ) 


Le Effectos del Disponibilitate de Oxygeno Myocardial in Hypotension Hemor- 
rhagic e su Reversion per Varie Agentes, Incluse L-Norepinephrina 


1. Le disponibilitate de oxygeno myocardial se comporta intimemente parallel 
al reduction e augmento del tension de sanguine que es vidite in hypotension 
hemorrhagic experimental e su reversion per varie medios. 

2. Il es ben possibile que le anoxia myocardial que accompania le stato hypo- 
tensive es responsabile pro le alterationes metabolic e le dysfunction myocardial 
que es vidite in le stadios tardive de choc hemorrhagic. 

3. Le disponibilitate de oxygeno myocardial attinge su plus basse _nivello 
quando le tension medie del sanguine se trova in le vicinitate de 20 mm de 
mercurio. Iste valor es identic con illo registrate quando le contraction myo- 
cardial se arresta. 

4. L-norepinephrina, usate precocemente, pare esser del mesme valor pro 
sanguine integre, plasma, o dextrano in restaurar le tension de sanguine e le 
nivellos de oxygeno a valores normal. 

5. In hypotension hemorrhagic, ]-norepinephrina non se restringe a augmentar 
le fluxo a transverso shuntings atrio-ventricular in le corde; illo causa probabile- 
mente etiam un augmentate fluxo in le vasculatura capillari coronari. 
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THE EFFECTS ON MYOCARDIAL OXYGEN AVAILABILITY OF 
HEMORRHAGIC HYPOTENSION AND ITS REVERSAL BY 
VARIOUS AGENTS, INCLUDING L-NOREPINEPHRINE® 
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THERE is considerable experimental 
evidence to indicate abnormalities of 
myocardial metabolism and_ function 
during the course of hemorrhagic shock 
(Case and Sarnoff,*, Edwards, Siegel 
and Bing*, Horvath, Farrand and 
Hutt'*, Opdyke and Foreman", Wig- 
gers"! ). Whether such changes are the 
result of the hypotension per se or due 
to other undetermined factors remains 
unsettled. Both clinically and experi- 
mentally vasopressor drugs do not ex- 
ert the same beneficial effects as they 
do in other types of shock (Gilmore, 
Smythe and Handford'’). Though the 
coronary flow is restored in these in- 
stances, the metabolic defect in the 
heart is apparently not- corrected 
(Catchpole, Hackel ‘and Simeone’). 

The reason for these facts are obscure 
at the present time. Precise measure- 
ment of an individual variable involved 
in the control of the coronary circula- 


DEPARTMENT OF MEDICINE 


Medical Center, State | niversity of New York, 
New York ) 


tion is most difficult (Gregg'', Scott 
and Balourdas'’). For example, the 
action of |-norepinephrine on the heart 
has been variously listed as prim: arily 
vasoconstrictor ( Berne’), prim: arily 
vasodilator (Feinberg and Katz"), or 
due to direct stimulation of the myo- 
cardium (Lansing and Stevenson!'*). 
There is even some suggestion that the 
increased coronary blood flow during 
norepinephrine infusion mi iy not be 
perfusing the capillary bed itself, but 
may actually be circulating through 
A-V_ shunts (Catchpole, Hackel and 
Simeone® ) and therefore of little value 
in increasing myocardial oxygenation 

The electropolarograph presents « 
method of continuously recording th 
oxygen available between capillary and 
muscle cell ( Meyer and Denny 
Brown"). It has been used previous]; 
in the skin (Montgomery and Hor 
witz'®), heart (Sayen et al.'*), braii 
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(Meyer and Denny-Brown'*), and 
skeletal muscle (Caliva, Gabel and 
L.yons*) as a directional indicator of 
rapid changes in local circulation in 
these tissues. We felt, therefore, that 
the method offered distinct theoretical 
advantages in further analyzing the 
myocardial dysfunctions during hemor- 
rhagic hypotension and its reversal. 


Methods. The chests of 19 mongrel dogs 
under Nembutal or chloralose-urethane anes- 
thesia were opened in the fifth left interspace 
and respiration was mechanically maintained. 
The parietal pericardium was incised and 
sutured to the chest wall, and either one or 
two platinum electrodes were introduced in- 
to the wall of the left ventricle in the vicinity 
of the apex. If two electrodes were used, they 
were situated about 3 cm. from each other. ~ 

The electrodes were made of .008 inch 
diameter platinum wire coated with teflon 
except for the terminal 2 mm. which was 
scraped bare. A freshly prepared silver-silver 
chloride electrode served as a non-polarizable 
electrode and was located in the subcuta- 
neous tissue of the shoulder. 

The electropolarographic (EPG) circuit 
was essentially that used by others (Brown 
and Comroe2). Modifications were made in 
order to filter certain high frequency compo- 
nents associated with activation of the heart 
and also to permit direct recording on a Grass 
polygraph. Increased stability was achieved 
by the use of high precision components in 
the EPG circuit. 

Throughout the experiments sensitivity of 
the electrodes was repeatedly tested by res- 
pirating the animals on 100% oxygen. The 
criteria for properly functioning electrodes 
and adequate sensitivity of the amplifiers was 
i full scale deflection in response to the pure 
oxygen, 

A polyethylene catheter was inserted into 
me femoral artery and continuous recordings 
of systemic blood pressure were made via 
Stitham strain gauge. The other femoral 
irtery was connected to a reservoir into which 
he animal could be bled or from which it 
ould be transfused. Limb lead electrocardio- 
rams were taken at frequent intervals 
hroughout the studies. 

After a suitable control period of 30 to 
0 minutes during which time blood pressure 
nd oxygen responses stabilized, the animals 
vere rapidly bled to mean pressures of 40 
im. of mercury or lower. The hypotension 
as then quickly corrected by the use of 
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cither whole blood, plasma, 5% dextran, or 
l-norepinephrine. The concentration of the 
norepinephrine was 2 to 4 wg. per ml. and 
it was dripped in at the rate necessary to 
rapidly restore blood pressure. After res- 
toration of pressure, the procedure was re- 
peated with either the same or another agent. 
In all, there were 60 episodes of bleeding 
and administration of |l-norepinephrine, 38 
instances in which the animal was _ retrans- 
fused with whole blood, and 30 where 
plasma was used. Dextran was employed on 
three occasions. 

It is known that EPG responses in tissue 
cannot be absolutely quantitated (Meyer and 
Denny-Brown'® ). Thus, in our first 13 experi- 
ments the oxygen data was represented 
as mm. deflection above or below a baseline 
established when the animal was respirated 
on room air and at control blood pressure. 

The last 6 animals, however, were bled 
at the end of the experiment to the point 
where the ventricles just stopped contracting. 
The oxygen reading at this time was taken 
as the baseline or zero point. Variations in 
EPG output recorded during the previous 
parts of the experiment were then plotted 
as millivolts above this zero. 

In a number of dogs (not herein reported ) 
the hypotension was prolonged to periods 
from 30 to 60 minutes before treatment with 
l-norepinephrine was instituted. We aban- 
doned this approach since ventricular fibril- 
lation frequently ensued soon after the in- 
fusion began. 


Results. ELECTROPOLAROGRAPHIC OUT- 
PUT AND BLOOD PRESSURE. There was 
invariably observed a drop in the 
EPG output (oxygen availability) as 
the blood pressure was lowered in the 
animal. The fall paralleled very closely 
the drop in blood pressure. Restoration 
of the mean pressure by any of the 
agents employed resulted in a return of 
the oxygen to control levels. Neither 
blood nor plasma consistently showed 
any particular advantage in this re- 
spect over dextran or |-norepinephrine. 
Figures 1 and 2 demonstrate the re- 
sults obtained in typical experiments 
where the oxygen availability is plotted 
in mm. above an arbitrary baseline. 

Similar data were obtained in the 
dogs in which the more precise zero 
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point was used and where the EPG 
output was converted to millivolts. 
The very close relation between mean 
blood pressure and oxygen availability 
is shown in Figs. 3, 4, and 5. Such a re- 
lationship existed regardless of whether 
the pressure was being lowered by 
hemorrhage or being restored by one 
of the agents used. 
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between heart rate and the recordings 
of oxygen availability. 
ELECTROCARDIOGRAM. consistent 
electrocardiographic changes occurred, 
and it was not possible to correlate 
changes with either blood pressure or 
oxygen fluctuations. Most of the “con- 
trol” electrocardiograms, as a_ result 
of the pericardial surgery, already 
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Fig. 1—Graph showing changes in mean arterial pressure (MABP), oxygen availability, and 


heart rate during various procedures. A = bleeding; B = administration of l-norepinephrine; 
B! = increasing rates of infusion of l-norepinephrine; C = infusion of l-norepinephrine ceased; 
D = reinfusion with whole blood. The response of the two platinum electrodes to respiration 


with pure oxygen is shown by bar at right of the graph. 


In addition, it was observed that the 
oxygen levels approached the zero 
point when the mean blood pressure 
fell to approximately 20 mm. of mer- 
cury. 

ELECTROPOLAROGRAPHIC OUTPUT AND 
HEART RATE. Once the control period 
had been completed, the heart rate 
varied widely and diversely during the 
rest of the experimental procedure. 
There was found to be no correlation 


showed T wave or S-T segment alter- 
ations. 

Discussion. A platinum electrode lo- 
cated in the myocardium measures 
oxygen in a pool of fluid comprised 
of interstitial fluid and_ intracellular 
fluid from ruptured cells. These oxygen 
determinations have been referred to 
as measurements of oxygen availability 
(Sayen et al.'*). 

The factors which influence. tissuc 
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Fig. 2.—Results (as measured by two platinum electrodes) of plasma infusion on mean arte- 
rial pressure (MABP ), oxygen availability and heart rate. 
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ig. 3.—EPG output in millivolts as a function of mean arterial pressure (MABP) as animal 
as bled. Zero point was taken as the output recorded when the ventricles stopped contractins. 
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Fig. 4.—EPG output (millivolts) as a function of mean arterial blood pressure (MABP ) 


5 


during administration of l-norepinephrine (levophed). Zero point as in Fig. 3. Output from 
one electrode plotted. 


oxygen tension and platinum electrode 
readings have been listed by Meyer 
and Denny-Brown'®, Kety', and 
Connelly®. In a preparation such as 
was used in these studies, two of the 
most important factors would be coro- 
nary flow and muscle metabolism. 
Actually, if metabolism remained con- 
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Fig. 5.—EPG output (millivolts) as a function of mean arterial blood pressure (MABP) when 
whole blood was reinfused. Zero point as described in Fig. 3. Output from one electrode plotted 


stant, the changes in polarographic 
readings would probably represent al 
terations in coronary capillary flow 
This, however, is not the case (Catch 
pole, Hackle and Simeone*, Edwards 
Siegel and Bing’) and the reading: 
obtained in these studies are a reflec 
tion of changes in both variables. 
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There can be little doubt from the 
results of this study that oxygen levels 
in the fluid pool between capillary and 
cell fall with hypotension induced by 
hemorrhage. Since it has been shown 
that the myocardial usage of oxygen 
decreases significantly w ith he morrhage 
(Catchpole, Hackel and Simeone’, 
Edwards, Siegel and Bing*), the drop 
in oxygen avail: ibility most probably 
reflects a decline in coronary blood 
flow. Were this not the case, one would 
have expected a rise in the oxygen 
readings secondary to the slowed rate 


of utilization. The diminished coro- 
nary flow with hemorrhage as well 
as the correlation between coronary 


blood flow and blood pressure have 
been found by others (Corday et al.’, 
Horvath, Farrand and Hutt!2, Opdyke 
and Foreman’), 

The results of this study demon- 
strate, in addition, a very close rela- 
tionship between mean blood pressure 
and oxygen available to the myocar- 
dial cell. They do not, of course, allow 
conclusions concerning — the primary 
importance of blood pressure versus 
myocardial metabolic requirements in 
controlling coronary flow, facts which 
have been variously re ported by dif- 
ferent authors (Corday et al.7, Fein- 
berg and Katz’, Gregg" ). 

It is also of some interest that the 
same EPG output as seen in the non- 
contracting exsanguinated dog’s heart 
was achieved when the mean blood 
pressure reached approximatel ty 20 
y. This is in substantial 
agreement with Gregg'' who reports 
that forward flow in the coronary 
artery ceases at approximately 12 mm. 
mercury. 

Restoration of the animal's blood 
pressure by any of the agents used 

uniformly re sulted in a return of Oxy- 
cen to near or even above control 
l_vels. Others have found that in shock 


mm. mercury. 
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of one or more hours’ duration the 
metabolic defects in the heart persist 
even after the blood pressure has re- 
turned towards normal (Catchpole, 
Hackel and Simeone*). Our data 
would suggest that very early treat- 
ment of hemorrhagic hypotension, be- 
cause it results in the restoration of 
oxygen levels, might well prevent or 
correct metabolic abnormalities. 
Essentially similar results have been 
reported in a recent paper by Simeone, 
Husni and Weidner". They observed 
that early administration of 1-norepi- 
nephrine was beneficial, but that given 
later, deleterious effects might occur. 
The effects of norepinephrine on the 
heart have been variously reported by 
different workers (Berne!, Feinberg 
and Katz", Gilmore, Smythe and 
Handford'’, Lansing and Stevenson" ). 
We cannot say, from our data, how the 
drug exerts its beneficial effects. 
Nevertheless, it is an effective means 
of restoring oxygen levels in the myo- 
cardium when used early in hemor- 
rhagic hypotension. Also, because it 
increases oxygen availability, it would 


seem most unlikely that the drug 
merely causes an_ increased flow 
through shunts rather than 


through the coronary capillary bed. It 
would seem that norepinephrine should 
be of distinct value in maintaining car- 
diac function if it is used early in the 
course of hemorrhage. 

Conclusions. 1. Myocardial oxygen 
availability parallels very closely the 
fall and rise in blood pressure seen in 
experimental hemorrhagic hypotension 
and its reversal by various means. 

2. The myocardial anoxia which ac- 
companies the hypotensive state could 
very well be responsible for the meta- 
bolic changes and myocardial dysfunc- 
tions seen in the later stages of hemor- 
rhagic shock. 


3. Myocardial oxygen 


availability 
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reaches its lowest level when the mean both blood pressure and oxygen levels 
blood pressure is in the vicinity of 20 to normal. 


mm. mercury. This value is the same 5. In hemorrhagic hypotension, 1- 
as that recorded when myocardial con- norepinephrine does not merely in- 
traction ceases. crease flow through A-V shunts in the 


4. L-norepinephrine, used early, is heart, but probably causes an increased 


apparently of equal value to whole flow through the coronary capillary 
blood, plasma, or dextran in restoring — bed. 
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ANALGESIC EFFECTIVENESS OF PHENYRAMIDOL HYDROCHLORIDE, 
A NEW AMINOPYRIDINE DERIVATIVE 


By Rosertr C. BATTERMAN, M.D. 
ASSOCIATE PROFESSOR OF MEDICINE 


Artuur |. GrossMAN, M.D. 
ASSISTANT CLINICAL INSTRUCTOR IN MEDICINE 


AND 


GerorcrE J. Mouratorr, M.D. 
FELLOW, DEPARTMENT OF HOSPITALS 


(From the New York Medical College, Metropolitan Medical Center, New York, New York) 


Tue need for moderately potent 
analgesic medications is still a major 
problem. Such preparations would re- 
move a serious handicap for the proper 
treatment of many patients, particularly 
it ambulant, who cannot tolerate the 
more potent analgesics and vet cannot 
obtain relief with the usual prepara- 
tions consisting of salicylates and para- 
aminophenol derivatives either alone 
or in combination. Since many of these 
patients have a painful state of a 
chronic nature, analgesics for this pur- 
pose should fulfill criteria considered 
essential for satisfactory clinical usage. 
Such medications should not only be 
capi able of achieving satisfactory anal- 
gesia in the m jority of patients but 
should continue to do so without de- 
velopment of cumulative toxicity. Oral 
administration, since this is the de- 
sirable and practical route, should be 
well tolerated and acceptable by the 
patient. It is the purpose of this report 
to present our experiences with a new 
chemical substance which, on the basis 
of preliminary data, satisfy these 
criteria. 

The preparation known as Phenyra- 
midol hydrochloride® (2 [beta- hydroxy 
phenethyl] amino ]-pyridine hydrochlo- 


ride) is depicted in Fig. 1. O'Dell and 
coworkers have demonstrated that this 
compound in animals possesses anal- 
gesic activity comparable to codeine 
and an interneuronal blocking activity 
greater than that shown by mephene- 
sin. 


Selection of Patients and Procedure. 
As indicated on several occasions (Batter- 
man!, Batterman et al.*, Batterman and 
Grossman* ), the evaluation of new drugs as 
analgesics must consider and, as closely as 
possible, duplicate the conditions under which 
these drugs will actually be used by the gen- 
eral practitioner. Any artificial complex meth- 
od of drug appraisal limits the conclusions to 
the particular study design. These conclusions, 
in our experience, are very often at variance 
with actual field trials. We, therefore, utilized 
the method of comparative clinical appraisal 
with standard medications. The study was 
divided into 3 parts. The first part consisted 
of an evaluation of the analgesic effectiveness 
of Phenyramidol for the relief of musculo- 
skeletal disorders in 118 ambulant patients. 
Such patients comprise one of our largest 
clinical problems of moderately severe pain- 
ful states. Since with few exceptions, the 
condition is chronic, studies of se effec- 
tiveness can be readily established under 
controlled conditions. The majority of such 
patients has been followed for months or 
years so that their responsiveness to other 
analgesic agents, including standard medica- 
tion, was well known. The second part con- 


°Irwin, Neisler and Co., Decatur, Ill, generously supplied the medication and other aid 


or this investigation. 
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sisted of the treatment of another ambulatory 
group of 43 patients with a variety of medical 
conditions other than musculoskeletal to de- 
termine the possibility of any specificity of 
action. The third group of 34 hospitalized 
patients required analgesics for the relief of 
pain secondary to various medical and surgical 
conditions. 

In each of the three groups of patients, no 
attempt was made to select the patient on 
the basis of diagnosis, type of pain or its dura- 
tion. Our interpretation of an analgesic re- 
sponse was based on 3 factors that have been 
emphasized in previous studies (Batterman 
et al.-), These included a summated analysis 


for the control of pain and disability 
secondary to a variety of arthritic con- 
ditions. The administration of 100 mg., 
four times daily, resulted in satisfactory 
relief of pain in approximatel ly 54% of 
the trials. This is equivalent to our ex- 
perience with 600 meg. of aspirin or 
sodium salicylate and greater than 
placebo therapy in similar groups of 
patients. The higher dose of 200 mg. 
of Phenyramidol was slightly more ef- 
fective without an increase in the inci- 


OH 


NH.CH2.CH 


N 
H Cl 


2 (BETA-~HYDROXY PHENETHYL AMINO)-PYRIDINE HYDROCHLORIDE 


Fig. 


of degree of pain relief, the occurrence of 
untoward reactions and the over-all response 
for the entire period of observation. A. satis- 
factory analgesic response represented either 
a complete or moderate response (Batter- 
man!). The occurrence of disturbing unto- 
ward reactions which interfered with or de- 
tracted from the analgesic response or pa- 
tients’ acceptance of continued use of the 
medication was considered a major factor for 
evaluation of clinical response. A satisfactory 
clinical control of the patients’ painful sti ite 
thus required an unquestioned relief for 2 
or more hours with each drug administration 
without the occurrence of significant untoward 
reactions. Furthermore a satisfactory response 
had to be present during the entire period of 
observation and not only with an_ isolated 
drug use. 


Results. Table 1 summarizes the com- 
parative clinical effectiveness, in the 
first group of 118 ambulant patients, 
of Phenyramidol hydrochloride, aspirin, 
sodium ‘salicylate and placebo therapy 


dence of untoward reactions. The com- 
bination of 100 mg. Phenyramidol and 
300 mg. aspirin was the most effective 
since approximately 67% of the patients 
manifested control of their disability 
with minimal occurrence of untoward 
reactions. This incidence of effective- 
ness with combined medication _ is 
higher than anticipated from adminis- 
tration of either drug alone and _ sug: 
gests either summation. or synergism 
for relief of particular types of arth 
ritic pain. 

The duration of patient observation 
varied from 1 to 22 weeks of continued 


drug administration. T gi majority were 


observed for 2 weeks or longer and 
40% were treated for 3 wee fe or longer 
The extended period of observation 
allowed an evaluation of possible cumu- 
lative toxicity and tolerance. The inci- 


SOC 


Phe 


d 

sl 

) 

| 

W 

in 

al 

di 

on 

of 

Ww 

pa 

2 

TA 

= 

We 

Pla 

| it 
tio 

Phi 

fre 

the 

cer 
We] 

tip] 

: S 


Batterman et al.: EFFECTIVENESS OF 


dence of untoward reactions was 
slightly higher than that noted with 
placebo therapy and lower than that 
noted with salicylates (‘Table 1). The 
untoward reactions were noted usually 
within the first week and took 2 forms: 
1) gastrointestinal irritation of a mild 
insignificant type such as nausea with 
and without vomiting and epigastric 
distress, and 2) pruritus with and with- 
out a rash. The latter occurred in 4% 
of the patients and subsided promptly 
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established. Satisfactory clinical relief 
of the complaints occurred in 15 pa- 
tients for an incidence of 79%. In 3 
of these patients, although immediate 
relief was noted, complaints recurred 
at the end of 2 weeks. Excluding these 
5 patients as having had inadequate 
control for the entire period of observa- 
tion, Phenyramidol was thus effective 

12 of 19 patients or 63%. The other 
possibility of tolerance development 
requires further study. The immediate 


when the medication was discontinued. response with subsequent loss of effect 
Tolerance tor relief of musculoskeletal is suggestive of antispasmodic activity. 
pain was not noted. The relief of other types of pain was 


TABLE 1.- COMPARATIVE ANALGESIC EFFECTIVENESS OF PHENYRAMIDOL HYDRO- 
CHLORIDE ORALLY IN AMBULATORY PATIENTS WITH MUSCULOSKELETAL DIs- 


ORDERS 
Bfee tive Untoward Reactions 
Medication No. of Patients No. of Patients oo No. of Patients w// 
Placebo 49 17 34.6 6 12.0 
+1 19 46.5 5 12.2 
(spirin 600 mg 87 45 51.7 24 27.5 
128 68 53.1 30 23.4 
Sodium Salicylate 40 20 50.0 16 40.0 
600 mg. 
Phenyramidol Hel 48 23 53.6 s 18.5 
100 mg. 
200 mg. 61 34 59.0 9 14.9 
100 mg. + 51 34 66.6 e* 15.7 


300 mg. ASA 


In the second group of 43 ambulant dependent upon their severity ay 
patients with various medical condi- than etiology. This was confirmed ji 
tions (Table 2) the effectiveness of — the third group of 34 hospitalized +s 
Phenyramidol taken four times daily — tients. The administration of 200 mg. 
from 1 to 12 weeks of continuous ther- four times daily from 1 to 7 days re- 
apy was found to be 65% and the oc- — sulted in satisfactory relief in 70% of 
currence of untoward reaction 5%. With — the patients. Slight nausea, the only un- 
the exception of 5 patients who re- toward reaction noted, occurred in 2 
ceived the 100 mg. dose, the others patients or 6%. Of the 10 non-respon- 
were observed for the effects of mul- sive patients, 6 had advanced neo- 
tiple 200 mg. doses. Of particular in- plastic disease with widespread meta- 
terest was the group of patients with static involvement. Three had _ severe 
upper gastrointestinal distress. Al- musculoskeletal conditions and one had 
though the symptomatology was the a third degree burn of the entire torso. 
ne for all 19 patients, in only 10 Routine blood counts and urine ex- 
“is the diagnosis of duodenal ulcer aminations of patients treated for sev- 


ay 
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eral weeks disclosed no abnormality 
related to the medication. 

Discussion. Phenyramidol represents 
another moderate sly potent analgesic 
within the range of codeine which 
possesses many desirable clinical prop- 
erties. Not only is satisfactory relief of 
painful states achieved in the m: ajority 
of patients regardless of etiology and 
duration of the pain, but there is also 
no evidence suggestive of cumulative 


TABLE 2.—EFFECTIVENESS OF PHENYRAMIDOL HYDROCHLORIDE FOR RELIEF OF 
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effectiveness, at least for the treatment 
of musculoskeletal pain. Phenyramidol 
more than satisfies ideal criteria for an 
orally administered moderately potent 
ani gesic agent. 

Summary and Conclusions. 1. Util- 
izing the method of comparative clini- 
cal appraisal with standard medica- 
tions, the analgesic effectiveness of 
pyramidol hydrochloride was studied in 
3 groups of patients totaling 195. 


PAIN IN AMBULATORY PATIENTS WITH MEDICAL CONDITIONS OTHER THAN 


ARTHRITIS 


Condition No. of Patients 


Duodenal Ulcer 10 
Epigastric Distress 9 


(Pylorus spasm, 
gastritis, etc.) 


Abdominal Distress r 
(Flatulence. colic, 
constipation) 


Hiatus Hernia l 
Cholecystitis 5 
Genitourinary 3 


(Pyelonephritis) 
Miscellaneous 8 


Total $5 


toxicity. Furthermore in contrast to 
codeine and meperidine, the likelihood 
of untoward reactions occurring in am- 
bulant patients is not high. This is a 
decided advantage since the control of 
pain in the ambulant patient with 
chronic pain is a major clinical prob- 
lem. Phenyramidol, with therapeutic 
doses, is not only safe for chronic ad- 
ministration, but also to date we have 
noted no adverse effect upon the car- 
diovascular, gastrointestinal, respira- 
tory, kidney, liver or central nervous 
systems. The possibility of antispas- 
modic action needs further study. The 
simultaneous administration with aspir- 
in is suggestive of increased clinical 


A nalgesic etiveness 


Complete Relief Moderate Relief Slight or None 


‘ 2 l 
5 3 
2 2 3 
l 3 
2 
17 11 15 


2. In an ambulant group with muscu 
loskeletal pain, satisfactery analgesia 
occurred in 54% of 43 patients treated 
with the 100 mg. dose, 59% of 61 pa 
tients with the 200 mg. dose, and 67' 
of 51 patients who received combined 
Phenyramidol and aspirin. 

3. Satisfactory analgesia was also 
achieved in 65% of 43 ambulant patients 
and in 70% of 34 hospitalized patients 
with various medical surgic:! 
conditions. 

4. With the exception of pruritus a1 | 
skin rash noted in 4% of patients, t! 
untoward reactions were of no signi 
cance. 

5. Phenyramidol administered ora!'y 
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is a moderately potent effective and pain for both ambulatory and hospital- 
safe analgesic for acute and chronic _ ized patients. 
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SUMMARIO IN INTERLINGUA 


Le Efficacia Analgesic del Nove Derivato Aminopyridinic, Hydrochloruro 
de Phenyramidol 


|. Per medio del methodo de comparative evalutationes clinic con medicationes 
standard, le efficacia analgesic de hydrochloruro de Phenyramidol esseva studiate 
in 3 gruppos de patientes, i.e. un total de 195 subjectos. 

2. In un gruppo ambulatori con dolores musculo-skeletic, satisfacente grados 
de analgesia esseva obtenite in 54% de 43 patientes qui recipeva un dose de 100 
mg de Phenyramidol, in 59% de 61 patientes qui recipeva un dose de 200 mg, 
e in 67% de 51 patientes qui recipeva un combination de Phenyramidol con 
aspirina. 

3. Satisfacente grados de analgesia esseva etiam effectuate in 65% de 43 
patientes ambulatori e in 70% de 34 patientes hospitalisate con varie conditiones 
medical e chirurgic. 

4. Con le exception de prurito e eruptiones cutanee (notate in 4% del patientes ), 
nulles del reactiones adverse esseva significative. 

5. Phenyramidol in administration oral es un moderatemente potente sed 
efficace e salve analgesico pro dolores acute e chronic in patientes tanto ambula- 
tori como etiam hospitalisate. 
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Ir has been demonstrated — that 
epinephrine and norepinephrine which 
are made to circulate through the 
blood vessels of an isolated head, will 
produce hypotension in. its body even 
though the two are connected only by 
spinal cord and vagus nerves, with all 
vascular connections severed between 
head and body (Taylor and Page’). 
Norepinephrine constricts cerebral ves- 
sels in dogs (Aviado') and epineph- 
rine both dilates and to a less extent 
constricts the same area (Aviado'). 
It was considered important to deter- 
mine whether mephentermine which is 
a general vascular dilator (Aviado! ) 
(except in kidney where results are 
variable ), acts in a similar or different 
manner upon the body when so in- 
jected into the cerebral circulation. 
This importance derives from the re- 
cent emphasis that the hemodynamic 
abnormality in cardiogenic shock is 
decreased cardiac output and periph- 
eral vasoconstriction (Aviado!). The 
pharmacological antagonists for this 
pathophysiological hemodynamic dis- 
turbance are therefore the class of 
pressor drugs which have a_ positive 
inotropic action (Aviado and Schmidt’, 
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Welch et al”) and are’ vasodilator 
(Aviado') at the same time. Mephen- 
termine is a member of this group 
( Aviado') and has been used in cardio- 
genic shock ( Brofman, Hellerstein and 
Caskey* ). 

In addition, it has also been ob- 
served that mephentermine in- 
jected by an intracoronary left circum- 
flex route produces A-V nodal tachy 
cardia with interference dissociation 
(Guzman, West and Bellet®). It was 
also considered important to study the 
behavior of the heart when such in 
jections were made in the freshly in- 
farcted heart since this is the condi- 
tion which often obtains in cardiogeni: 
shock when mephentermine is used. 

As a result of these two considera 
tions, cerebral and cardiac, it was dé 
cided to investigate the effects 
mephentermine when this  substanc 
was introduced into the cerebral o: 
cardiac circulations. The circulation o 
the central nervous system (brain) an: 
the heart (coronaries) are prime area 
of consideration in any case of hyp« 
tension due to cardiogenic or othe 


kinds of shock. 
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Methods. The anesthesic used was sodium 
pentobarbital (35 mg. per kg. intravenously ) 
for the experiments on isolated perfused heads. 
In the case of coronary artery injections the 
anesthetic was chloralose-urethane (100 mg. 
chloralose and 400 mg. urethane per kg. in- 
travenously) except in a few cases where 
sodium pentobarbital was used. The test 
subjects were mongrel dogs, weighing 8 to 
20 kg. 

The central effects of mephentermine upon 
blood pressure were investigated. A donor 
dog was used to pertuse the head of a recip- 
ient as described by Taylor and Page*. The 
recipient head was connected to its body only 
by the spinal cord and vagus nerves. Mephen- 
termine or commercial epinephrine was in- 
jected into the afferent artery of the isolated 
perfused recipient head. Blood pressure in 
the body of the recipient dog was recorded 
with a mercury manometer. Variations in this 
pressure were used to evaluate the central 
eflects of mephentermine and epinephrine. 
Donor blood pressures were recorded simulta- 
neously. 

The experimental procedure in 10— cases 
was as follows: a) Mephentermine, 0.3 mg. 
per kg. of body weight was injected intra- 
arterially into the recipient head; b) 0.02 
to 0.05 mg. (total) commercial epinephrine 
were similarly injected after the blood pres- 
sure had stabilized after the previous injec- 
tion; ¢) in 5 additional cases both vagi of 
the recipient dog were cut and carotid sinuses 
painted with liquid phenol; d) injections (a) 
and (b) were repeated; e) Evans blue was 
injected into donor circulation in all experi- 
ments and after 10 minutes a sample was 
withdrawn from the recipient. To be a valid 
experiment the plasma of recipient had to be 
tree of blue dye. Occasional intravenous in- 
jections were made into the donor dog. In 
these cases the mephentermine dose was 3.0 
mg. per kg. 

The technique of West, Kobayashi and 
cuzman!® was followed in order to make 
utracoronary injections of mephentermine in 
igs with unopened chests and without any 
criod of coronary obstruction during intro- 
iction of the catheter. These injections were 

ide into the left circumflex coronary artery 

normal hearts and into those in whom 
sh infarcts were present. These latter in- 
cts were produced by repeated intracoro- 
ry injections of potassium solutions. Two 
es of ventricular alternans were also 
ited with intracoronary mephentermine. 
‘ring the injections femoral arterial blood 
‘ssure and the electrocardiogram were re- 


corded continuously by means of an optical 
multichannel recorder. 

In the coronary experiments the intracoro- 
nary mephentermine dose varied from 1 to 40 
ug. per kg. In the case of fresh infarcts, doses 
of mephentermine, 3.0 mg. per kg. intrave- 
nously, were also used as well as the usual 
intracoronary injections. 

Results. a. CereEBRAL. When mephen- 
termine or epinephrine was injected 
into the arterial supply of the recipient 
head a fall in blood pressure was ob- 
served in the body of the recipient 
(Fig. 1). Table 1 includes these re- 
sults in 10 cases and shows also the 
changes in the blood pressure of the 
donor dog. One case is included where 
the mephentermine was given intra- 
venously in the donor (6-21, Table 
1). In all mephentermine injections 
into the arterial supply of the recip- 
ient the rise in donor blood pressure 
was less than 20 mm. Hg and two 
small declines in pressure were noted. 
The fall in blood pressure in the re- 
cipient body was 16 to 48 mm. Hg for 
mephentermine. Epinephrine results 
were similar except that all donor re- 
sponses were positive. 

The fall in recipient blood pressure 
always preceded any change in the 
donor. The circulations of donor and 
recipient were shown to be separate 
by the Evans blue test. 

Denervation of carotid sinuses and 
bilateral vagotomy was carried out in 
5 cases. The responses to mephen- 
termine and epinephrine were quali- 
tatively unchanged by these 
cedures. 

B. CARDIAC. Intracoronary injection 
of mephentermine into normal hearts 
via the left circumflex artery _pro- 
duced an A-V_ nodal rhythm with 
interference dissociation (Fig. 2). 
The sinus rhythm remained un- 
changed but that of the atrioventricu- 
lar node became faster. As a result the 
PR interval was shortened and then 
the P-wave became buried in QRS and 
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TABLE 1.—DEPRESSOR BLOOD PRESSURE RESPONSES IN BODY OF RECIPIENT 
DOG WHEN MEPHENTERMINE AND EPINEPHRINE ARE INJECTED INTO 
THE ARTERIAL CIRCULATION OF ISOLATED-PERFUSED HEAD. DONOR 
BLOOD PRESSURE RESPONSES ARE INCLUDED FOR COMPARISON. THE 
FIRST 10 CASES WERE INTACT DOGS AND THE LAST 5 WERE VAGOTO- 
MIZED AND WITH CAROTID SINUS DENERVATED 


Response of Donor Dog Blood Pressure in Body of 
mm. Hg Recipient Dog. mm. Hg 
A. A, 

Mephentermine Epinephrine Mephentermine Epinephrine 

0.3 mg./kg., i.a. 0.02 mg., i.a. 0.3 mg./kg., i.a. 0.02 mg., i.a. 
6-24 +16 +68 —48 —44 
7-19 0 414 —36 —20 
7-21 +12 + 4 —22 —19 
8-3 — 4 + 6 —24 —33 
8-11 +10 412 —22 —20 
7-7 + 4 + 6 —14 —10 
7-11 — 4 + 4 —16 — 8 
7-13 +10 + 6 —40 —12 
7-14 +18 + 20 —16 —28 
6-21 +36 +61 —24 —44 

After Bilateral Vagotomy After Bilateral Vagotomy 

and Carotid Sinus Denervation and Carotid Sinus Denervation 
7-11 + 6 +25 —12 —4 
7-14 + 6 +14 —24 — 66 
7-6 —18 — 6 — 86 —116 
8-3 0 +10 — 30 22 
8-11 + 8 + 4 —4 — 4 


RECIPIENT 


Epi 


Fig. 1—Simultaneous mercury manometer blood pressure records of donor and recipient dog 
Donor dog perfuses only isolated head of recipient dog. Recipient dog’s head connected to i’ 
body only by way of spinal cord and vague nerves. No vascular connections exist betwe« 
recipient head and its body. All injections made into carotid artery tubing supplying recipie: 
isolated head. Wy = Mephentermine, 0.3 mg. per kg. intra-arterially, Epi = 0.02 m 
commercial epinephrine intra-arterially. Nembutal anesthesia (35 mg. per kg., intravenous!) 
June 24, 1955. 
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later was superimposed on T. Blood 
pressure was unaffected by the intra- 
coronary doses of mephentermine used. 

In fre shly infarcted hearts intracoro- 
nary injections into the left circumflex 
artery were administered with similar 
results (Fig. 3). There was a nodal 
tachycardia and dissociation with in- 
terference. This effect tended to appear 


ye 
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Observations in 2 spontaneous Cases 
of mechanical alternans are included. 
In both of these the rhythm was re- 
verted to normal by intracoronary in- 
jections of mephentermine (Fig. 4). 

In all dogs used in this series the 
intracoronary doses were so small that 
systemic blood pressure was unchanged 
and heart rate little altered. 


4-21-53, 12.6 Kg 


v 


Vig. 2.—Injection of mephentermine, 500 xg. into left circumflex coronary artery of a dog 


= 
continuous, 
April 21, 


weighing 12.6 kg. 
Records are 


1 second. 1959. 


in bouts of activity which waxed and 
waned (Fig. 3B). The T wave was 
increased in height as the S-T segment 
lecreased. The infarcted area is the 
same one into which drug injections 
are made. Blood pressure was usually 
unchanged. In these same cases intra- 
venous injections of mephentermine 
produced effects which were the same 

those seen in normal hearts, that is, 
l\vpertension and mixed sinus tachy- 
cardia and bradycardia (Aviado'), 
\ith a few extrasystoles at the height 
© the blood pressure rise. 


femoral arterial pressure pulse, AVR = 
Nembutal anesthesia (35 mg. per kg., 


electrocardiogram, aVr. 
intravenously). Time = 


Note A-V nodal tachycardia with dissociation interference. 


Discussion. Our experiments on per- 
fusion of the isolated head with 
epinephrine or mephentermine con- 
firm the vasodilator action of epineph- 
rine (Taylor and Page*) on the body 
under conditions of these experiments 
and add the similar action of mephen- 
termine. Taylor and Page* favor a cen- 
tral action on brain chemoreceptors to 
explain the phenomenon expressed as 
a peripheral vasodilatation. The action 
is independent of the vagi and carotid 
sinus reflex effects as we have also 
found. They have shown evidence to 
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Fig. 3.—Injection of mephentermine via intracoronary route in presence of S—T segment } 
deviation. Dog, 22.1 kg., anesthesia chloralose (100 mg. per kg., iv.) and urethane (400 10 
mg. per kg., iv.). Recording in A and B: top, lead II; middle, femoral arterial blood pressure; S\ 
bottom, signal of injection. One minute omitted between A and B. Note onset and regression pe 
of nodal tachycardia; decrease of S-T segment with apparent increase in size of T. Time in 
1 sec, September 28, 1958. 
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Fig. 4. —lInjection of me phe ntermine via intracoronary route during presence of a mechanic 
alternans. Dog 14.8 kg., anesthesia as in #3. Note early improvement and later disappearan 
) 


of alternans. Records as in Fig. 3. Be ensen A and B 5 minutes have been omitted and in 3 
a respiratory record has been added. October 6, 1958. 
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support the role of sympathetic vaso- 
dilators which serve to mediate this 
peripheral vasodilation when the iso- 
lated head is perfused with epineph- 
rine (Taylor and Page*). 

The action of me phente rmine must 
be central because the head circulation 
has been shown to be independent of 
the recipient's body by use of Evans 
blue. In addition, injections into the 
arterial inflow to the isolated recipient 
head produce effects in the recipient's 
body long before any evidence of 
change in the donor's pressure. Doses 
for recipient's head which produce 
large falls in recipient's body blood 
pressure are so small that the effect 
on donor are small or sometimes absent. 

Mephentermine is a dilator when in- 
jected into the arteries supplying var- 
ious organs (Aviado!') although it is 
systemically a pressor because of 
positive inotropic actions. When used 
intravenously the effect on brain re- 
flow, as demonstrated in 
these experiments, may contribute to 
this dilator action via the sympathetics 
descending in the cord. 

Myocardial shock expresses its hemo- 
dynamic abnormality as decreased out- 
put and vasoconstriction ( Aviado' ). 
Cardiac stimulant and vasodilator drugs 
are indicated in this form of hypoten- 
sion. This group is represented by 
mephentermine, methylaminoheptane 
and methamphetamine (Aviado'). It is 
of significance that mephentermine 
may be administered safely (as in this 
study) by the intracoronary route on 
a background of fresh infarction. 
\viado! stresses the importance of im- 
proving coronary blood flow to correct 
e hypotension of myocardial shock. 

‘ points out the uncertainty as to 
whether it would be better to increase 
flow by a drug which increases periph- 


ceptors or 
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eral resistance or by one which stim- 
ulates heart action. Evidence in dogs 
favors the latter and results of these 
experiments also support the same 
view. In this instance enhancement of 
the A-V node is still expressed and no 
fatalities resulted. It should be empha- 
sized that in the dog the left circum- 
flex coronary artery ‘supplies the A-V 
node and not the pacemaker (West, 
Kobayashi and Guzman"). The use- 
fulness of mephentermine in alternans 
(Oppe nheimer, Lynch and Ascanio? ) 
is re-emphasized by the 2 cases treated 
by the intracoronary route. 

The nodal tachycardia with A-V 
dissociation observed with intracoro- 
nary injection of mephentermine often 
arises from the middle or lower part of 
the node (Katz and Pick*). Similar re- 
sults have been observed in experi- 
mental complete A-V block (Guzman, 
West and Bellet®) with idioventricular 
rhythm. The delivery of mephenter- 
mine to the A-V node via the left cir- 
cumflex artery enhances nodal rhyth- 
micity in a manner very similar to that 
described by Grant? in acute rheumatic 
fever, using an electronic analogue as 
a model. 

Conclusions. When mephentermine 
is injected into the arterial circulation 
of an isolated perfused head which is 
connected to its body only by the 
spinal cord and vagus nerves, a fall 
in blood pressure results in the body. 
This effect may be demonstrated to be 
independent of the vagus nerves and 
stimulation of the carotid sinuses by 
increase of pressure in the perfusing 
donor dog. 

Mephentermine, injected so as to 
reach the atrioventricular node alone, 
enhances the action of this node in 
normal and freshly infarcted hearts 
without fatality. 


REFERENCES 


Aviado, D. M., Jr.: Anesthesiology, 20, 71, 1959. 
Aviado, D. M., Jr., and Schmidt, C. F.: 


J. Pharm. & Exper. Therap., 120, 512, 1957. 


108/326 The American Journal of the Medical Sciences * September, 1959 


3. Brofman, B. L., Hellerstein, H. K., and Caskey, W. H.: Am. Heart J., 44, 407, 1952. 

4. Grant, R. P.: Am. J. Med., 20, 334, 1956. 

5. Guzman, S. V., West, J. W., and Bellet, S.: Fed. Proc., 17, 64, 1958. 

6. Katz, L. H., and Pick, A.: Clinical Electrocardiography. Part I, The Arrhythmias. Phila- 
delphia: Lea & Febiger, 1956. 

7. Oppenheimer, M. J., Lynch, P. R., and Ascanio, G.: Am. J. Physiol., 191, 481, 1957. 

8. Taylor, R. D., and Page, I. D.: Circulation, 4, 563, 1951. 

9. Welch, G. H., Jr., Braunwald, E., Case, R. B., and Sarnoff, S. J.: | Am. J. Med., 24, 
871, 1958. 

10. West, J. W., Kobayashi, T., and Guzman, S. V.: Circulation Res., 6, 383, 1958. 


SUMMARIO IN INTERLINGUA 


Le Action de Mephentermina post Su Injection in le Isolate 
Circulation Capital O Coronari 


Quando mephentermina es injicite in le circulation arterial de un capite 
perfusionate que es isolate ab su corpore con le exception de solmente le 
connexion via le medulla spinal e le nervos vage, le resultato es un reduction 
del tension de sanguine in le corpore. I] es possibile demonstrar que iste effecto 
non depende del nervos vage o de un stimulation del sinos carotidic per augmen- 
tar le tension de sanguine in le perfusionante can donator. 

Mephentermina, quando injicite de maniera que illo attinge solmente le nodo 
atrioventricular, promove le action de iste nodo in cordes normal e in cordes 
recentemente infarcite sin causar ulle mortalitate. 
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IN a recent study of the familial in- 
cidence of Hodgkin's disease and other 
lymphomas, we** reviewed the charts 
of 1102 patients with Hodgkin's dis- 
ease and 220 patients with leukemia. 
In another study**, the charts of 1269 
patients with lymphosarcoma were re- 
viewed. All the patients had attended 
the Memorial Center for Cancer and 
\llied Diseases, and all the histopatho- 
logical diagnoses had been established 
by members of the Department of Pa- 
thology of this institution. The age and 
sex distribution in the three groups is 
shown in Fig.:1. 

During these studies, note was taken 
of the number of patients in whom 
‘nore than one malignant disease oc- 
curred. The incidence of certain non- 
! eoplastic diseases, namely, sarcoidosis, 
‘iberculosis, the so-called “collagen 


diseases,” idiopathic thrombocytopenic 
purpura, diabetes mellitus, secondary 
amyloidosis, and syphilis, was also re- 
corded. 

The results of this investigation with 
discussion of the relevant literature are 
presented in the present paper. 

HODGKIN'S DISEASE ASSOCIATED WITH 
OTHER MALIGNANT NEOPLASMS. In 
Hodgkin's disease, a second primary 
tumor was found in 24 of the 1102 pa- 
tients in the group (2.2%; see Table 1). 
This compared with an incidence of 
1.6% in the Mayo Clinic series ( Moertel 
and Hagerdom'). In the lymphosar- 
coma group, 48 of the 1269 patients 
(3.9%) had secondary primary neo- 
plasms (Mayo Clinic series—3.1%). In 
the leukemia group, the incidence was 
2.3% (see Table 1) as compared to 2.4% 
in the Mayo Clinic series (Moertel and 


*This study was financed by a grant from the Lloyd F. Craver Fund of the Memorial Center 
r Cancer and Allied Diseases, New York, N.Y. 
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Hagerdom'’). Videbaek’s study re- 
ported leukemia to be associated with 
carcinoma in 3 patients out of 31077, 
The reports in the literature on the 
occurrence of second primary cancers 
in leukemia patients show a variation 
of from 2 to 20%. Chronic lymphocytic 
leukemia is the type most often asso- 


disease is seen more frequently in the 
older age groups (see Fig. 1). 

It is of interest that in 2 of the pa- 
tients with Hodgkin's disease, the sec- 
ond primary growth was Kaposi's sar- 
coma. Reports in the literature have 
claimed an association between Hodg- 
kin’s disease and Kaposi's sarcoma 


COMPARISON OF AGE DISTRIBUTION 
MC POPULATION 


LYMPHOSARCOMA 


HODGKIN'S DISEASE 


PERCENTAGES OF TOTAL 


LEUKEMIA 
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Fig. 1—Comparison of the age distribution in the three Memorial Center groups ( Hodgkin’ 


disease, lymphosarcoma, and leukemia). 


The distribution is shown according to th: 


percentage occurring in each decade. 


ciated with carcinoma, especially that 
of the skin. 

In the lymphosarcoma group, 3 of 
the 48 patients with a second primary 
neoplasm also had a third primary 
tumor. It is possible that the higher 
incidence of second and third primary 
tumors in this group, as compared to 
the Hodgkin's disease and leukemia 
groups, is due to the fact that this 


greater than that which can be ex 
plained by coincidence (McCarthy and 
Pack!?, Moertel and Hagerdom"’, Pack 
and Davis”). In addition, the possibi! 
ity of the transformation of Kaposi s 
sarcoma into Hodgkin's disease has 
been suggested (Moertel and Hager- 
dom!* ), 

There are several reports in the li’- 
erature of coexisting lymphomas a1 | 
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other cancers (Adair, Craver and 
Hermann', Craver and Sunderland‘, 
McCarthy and Pack!?, Moertel and 
Hagerdom!®, Pack and Davis?’, Rosen", 
Scapier and Friedman**, Videbaek*’ ). 
Investigators from the Mayo Clinic 
have reviewed the world literature and 
reported their own experience. They 


relationship between leukemia and 

HODGKIN'S DISEASE ASSOCIATED WITH 
LYMPHOSARCOMA. Two patients had 
Hodgkin's disease associated with retic- 
ulum cell sarcoma (Table 2). The di- 
agnosis of Hodgkin's disease was made 
by node biopsy and the diagnosis of 


TABLE 1-—-LYMPHOMAS ASSOCIATED WITH OTHER MALIGNANT TUMORS 


\. Hodgkin's Disease Group 
Total No. of Patients: 1102 
Carcinoma of skin 
Carcinoma of colon 
Osteogenic sarcoma 
Carcinoma of breast 
Kaposi's sarcoma 
Carcinoma of thyroid 
Ependymoma 


Carcinoma of rectum 
Carcinoma of esophagus 
Carcinoma of lung 
Carcinoma of cervix 
Carcinoma of lary nx 
Malignant melanoma 
Carcinoma of nasopharynx 
Carcinoma of prostate 
Carcinoma of uterus 


TOTAL 


to 


B. Lymphosarcoma Group 
Total No. of Patients: 1269 


C. Leukemia Group 
Total No. of Patients: 220 
Carcinoma of skin 
Metastatic nonpigmented melanoma 


Carcinoma of breast 
TOTAL 


Ul Go 


suggest that the occurrence of second 
primary tumors in patients with lym- 
phomas is not different, probably, from 
the incidence of cancer in the general 
population ( Moertel and Hagerdom"’ ). 
\ debaek, on the contrary, claimed that 
th occurrence of second primary can- 
cc's in leukemia patients is much higher 
tl n could be expected by coincidence, 
a: | that this seems to indicate a genetic 


Second Primary Cancer: 24 (2.2%) 


(one possibly due to irradiation ) 


Second Primary Cancer: 45 
Second & Third Primary Cancers: 3 


TOTAL: 48 (3.9%) 


Second Primary Cancer: 


5 (2.3%) 


(no previous radiotherapy ) 


reticulum cell sarcoma was made fol- 
lowing postmortem examination. The 
necropsy report on the second case 
read as follows: “Review of the slides 
from the New York Infirmary is in 
agreement with the diagnosis made 
there of Hodgkin’s paragranuloma and 
Hodgkin's granuloma. The necropsy 
material is histologically typical of 
reticulum cell sarcoma. This alteration 
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histology may be related to inten- 
sive therapy.” 

We cannot say whether such cases 
represent the coexistence of two histo- 
logical types of malignant lymphoma or 
the transformation from one type to 
another. Some authors suggest that 
such a metamorphosis may occur 
(Ginsburg*, Hoster and Dratman', 
Warthin*’ ). 

HODGKIN'S DISEASE ASSOCIATED WITH 
LEUKEMIA. In contrast to lymphosar- 
coma, leukemia very rarely occurs in 
patients with Hodgkin’s ‘disease. In 
this study, 2 patients out of 1102 
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Parker wrote, “We have seen a number 
of cases with both Hodgkin's granu- 
loma and lymphatic leukemia. The 
number would seem to be more than 
could be accounted for by chance 
alone”. There were no cases of lym- 
phocytic leukemia in our Hodgkin's 
disease group and the incidence of 
monocytic leukemia was low. 

In Hodgkin's disease, every type of 
change in the leukocyte count may be 
encountered, including extreme leuko- 
cytosis suggestive of leukemia (Win- 
trobe*’). One wonders if some of the 
reported cases of coexisting leukemia 


TABLE 2.—HODGKIN’S DISEASE ASSOCIATED WITH LYMPHOSARCOMA 


Diagnostic 


Patient Diagnosis Method 
l Hodgkin’s granuloma Node biopsy 


Reticulum cell sarcoma 


to 


(0.18%) developed leukemia as com- 
pared with 7.6% in the lymphosarcoma 
group (Rosenberg, Diamond and 
Craver**). A patient with Hodgkin's 
disease, aig reported by one of 
us (Craver*), died of acute monocytic 
leukemia. A second patient, a 27-year- 
old white woman developed Hodgkin’ S 
disease in 1936 and was treated with 
local Roentgen-ray therapy until July, 
1942, when the patie nt died. The diag- 
nosis of leukemia was not suspected be- 
fore death. At necropsy the picture 
was that of “. . . leukemia, both node 
and organ picture, probably monocytic. 
Although initial slides on review are 
classical of Hodgkin’s disease, only a 
questionable Sternberg cell remains in 
the autopsy material.” 

The literature contains a few reports 
of coexisting Hodgkin’s disease and leu- 
kemia (Epstein®, Jackson and Parker", 
Medlar's, Videbaek?*). Jackson and 


Hodgkin’s granuloma 
Hodgkin’s paragranuloma 
Reticulum cell sarcoma 


Nec ropsy 


Node biopsy 
Node biopsy 
Necropsy 


and Hodgkin's disease, especially those 
cases “starting” with leukemia’ and 
“terminating” as Hodgkin's disease, ar 
not, in reality, Hodgkin's disease with 
a leukemoid blood picture. 

HODGKIN'S DISEASE ASSOCIATED WITH 
CERTAIN NONNEOPLASTIC 
Boeck’s Sarcoid. Two patients with 
Hodgkin's disease (none with lympho- 
sarcoma or leukemia) had Boecks 
sarcoid also. In J.R., a 54-year-old 
white woman, the diagnosis of Boeck s 
sarcoid was made by node ee 


DISEASES 


(“ . . . definitely Boeck’s sarcoid.’ 
and by gastrectomy and _ liver biops) 
(“. . . generalized Boeck’s sarcoid. 


The diagnosis of Hodgkin’s dis. 
ease was made by node biopsy |) 
the same pi athologist. The other 
tient, L.S., was a 63-year-old whi 
man. The antemortem pathologic | 
diagnosis was Boeck’s sarcoid, and 
was 1. ade on the basis of inguinal aid 
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axillary node biopsies. At necropsy the 
pathologic: il diagnosis was “ .. . gen- 
eralized lymphi idenopathy due to 
Hodgkin's sarcoma and Boeck’s  sar- 
coid, Hodgkin’s sarcoma of the left 
lung, and dermatitis, erythematous and 
lichenoid, etiology undetermined.” 

In another pi atient, the diagnosis of 
Boeck’s sarcoid was strongly suspected 
on node biopsies, but was later proved 
not to be the case. At necropsy the 
diagnoses were: 1) Hodgkin’s disease; 
2) “inclusion disease” involving lungs 
and seminal vesicles; 3) toxoplasma-like 
infection involving cerebellum — and 
brain with abscess formation. 


pneumonia in 2, fibrocaseous tubercu- 
losis of the lung in 8, miliary tuberculo- 
sis in 3, tuberculosis of the bone in 
one, and tuberculoma of the brain in 
one (Table 3). Cases of inactive tuber- 
culosis were not recorded. A_ positive 
family history of tuberculosis was ob- 
tained in only one of the 20 cases 
(father died of tuberculosis ). 

In the lymphosarcoma group, active 
tuberculosis occurred in 4 patients out 
of the 1269 studied (279 came to nec- 
ropsy). All 4 patients had a_patho- 
logical diagnosis of reticulum cell sar- 
coma (Rosenberg, Diamond and 
Craver*!). The incidence is 0.3% in 


TABLE 3.--HODGKIN’S DISEASE ASSOCIATED WITH ACTIVE TUBERCULOSIS 
Diagnostic Method 


Sputum, 
Gastric Fluid, 


Node  Roentgen- 
Necropsy Biopsy rays Total 


Males 
Females 3 
Total: i3° 


3 


4 


4 16 
-- 4 
4 20 (1.8%) 


°Twelve cases out of 234 necropsies or 5.1%. 


Tuberculosis. tuberculosis fol- 
lows Hodgkin's disease like a shadow 
(Ewing'). In 20 patients out of 
1102 (1.8%), active tuberculosis com- 
plicated their Hodgkin's disease. In 
all of these patients the tuberculosis 
appeared to become clinically active 
after the Hodgkin's disease had 
evolved. Tubercle bacilli were isolated 
in all the cases. The diagnosis of tu- 
berculosis was made at necropsy in 12 
itients (5.1% of the 234 patients that 
ime to necropsy), by node biopsy in 
| patients, and by sputum, gastric fluid, 
id chest roentgenographic studies in 
patients. 
The occurrence of tuberculosis and 
idgkin’s disease in the same node was 
served in 5 patients, tuberculous 


contrast with an incidence of 1.8% in 
the Hodgkin's disease group. The dif- 
ference is highly significant (chi-square 
value = 13.59) at the 1% level ( Hill'®). 

Active tuberculosis was found in 3 
patients in the leukemia group. The 
diagnoses were made by node biopsy 
in one patient and at necropsy in the 
other 2 patients. Two patients had acute 
myelocytic leukemia while the third 
had chronic myelocytic leukemia. A 
positive family history of tuberculosis 
was given in only one of the 3 pa- 
tients (mother died of tuberculosis ). 
The incidence of active tuberculosis in 
the leukemia group was 1.4%. 

The variation in the incidence of 
active tuberculosis in the Hodgkin's 
disease and leukemia patients is not 
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significant (chi-square value = 0.2) at 
the 5% level (Hill'®), but these figures 
may have been influenced by the onal 
size of the leukemia group. 

Thus, the results of this study are in 
accord with the literature (Hoster, 
Doan and Shumaker", Jackson and 
Parker", L’Esperance'®, Parker et al.*' 
Stewart and Doan**), 

“Collagen Diseases.” Hodgkin's dis- 
ease was found definitely to be associ- 
ated with the so-called “collagen dis- 
eases’ in 3 patients and probably in a 
fourth. In one case of Hodgkin's para- 
granuloma and one case of Hodg- 
kin’s granuloma, periarteritis nodosa 
was revealed at necropsy; its presence 
was not suspected before death. It 
seems most unlikely that the peri- 
arteritis nodosa was the cause of death. 
Scleroderma was diagnosed clinically 
in another patient who had Hodgkin's 
granuloma. The skin biopsy was “con- 
sistent with scleroderma not fully de- 
veloped.” The fourth patient, who had 
Hodgkin's paragranuloma and a history 
of idiop: ithic thrombocytopenic pur- 
pura (treated by splenectomy ), had a 
skin biopsy which was interpreted ; 

“consistent with but not diagnostic of 
dermatomyositis.” 

In none of the patients in the lym- 
phosarcoma and leukemia groups was 


a diagnosis of “collage n disease” made, 
or pathologically. 
Idiopathic Thrombocytopenic Pur- 


pura. Two patients gave a history of 
idiopathic thrombocytopenic purpura 
beginning 12 and 15 years prior to the 
onset of Hodgkin’s disease. Both pa- 
tients were successfully treated by 
splenectomy. In one, the splenic sec- 
tions were reviewed at Memorial Center 
and reported as “negative spleen.” 
Diabetes Mellitus. Diabetes mellitus 


was found in 26 of the 1102 patients or’ 


2.36%. Another study, “The Liver in 
Hodgkin's Disease” (Levitan, Diamond 
and Craver'’), gives the incidence of 
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diabetes in patients with proved in- 
volvement of the liver by Hodgkin's 
disease as 1.1%, yet 8% of the patients 
had a diabetic glucose tolerance curve. 
A family history of diabetes occurring 
in immediate relatives was given by 7 
of the 26 patients (5 mothers, one 
sister and one brother ). 

In the lymphosarcoma group, dia- 
betes mellitus was found in 37 of the | 
1269 patients or 2.9%. This is a slightly 
higher incidence than that found in 
the Hodgkin's disease group. 

Only one patient in the leukemia 
group had diabetes mellitus. (This pa- 
tient’s brother also had diabe ag The 
incidence is 0.5% as compared to 2% 
in Videbaek’s study group and_ 1.6% 
in his control group**. 

Secondary Amyloidosis. Secondary 
amyloidosis was found at necropsy in 
5 patients out of the 234 so examined 
(2.1%). These patients are listed in 
Table 4. The organs involved were the 
kidneys, adrenals, spleen, intestine, 
pancreas, lymph nodes and _ liver. 
Though the diagnosis was often sus- 
pected, it was never established during 
life. One patient with Hodgkin's dis 
ease had both secondary amyloidosis 
and tuberculosis. In another, although 
several node biopsies had been diag 
nostic of Hodgkin's granuloma, no evi 
dence of Hodgkin’s disease was found 
at necropsy. 

None of the patients in the lympho 
sarcoma and leukemia groups had se« 
ondary amyloidosis. 

Hodgkin's associated with 
secondary amyloidosis has been  re- 
ported in the literature  (Clinico- 
pathological Conference*, Dahlin’, 
Kilbum!'*, Wallace et al.2%). Wallac: 
et al. collected and analyzed 35 cass 
of Hodgkin’s disease and secondar\ 
amyloidosis, drawing from the world 
literature, and suggested that the co- 
existence is other than coincidental 
In another report from the Mayo Clini, 
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the primary lesion was Hodgkin's dis- 
ease in 2 out of 30 cases of secondary 
amyloidosis ( Dahlin’ ). 

Nitrogen mustard has been incrim- 
inated as a causative factor in second- 
ary amyloidosis of Hodgkin’s disease. 
One of our patients, however. did not 
receive nitrogen mustard (see Table 
1) nor did any patients with secondary 
amyloidosis in the lymphosarcoma 
group, although nitrogen mustard is 
used widely in treating this disease. 
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patients as compared with 3.9% in the 
lymphosarcoma group and 2.3% in the 
leukemia group. Whether this associa- 
tion is higher than in the general pop- 
ulation is not known. It remains for 
the epidemiologists to apply statistical 
methods in an effort to resolve this 
question. 

Lymphosarcoma was found to be 
associated with Hodgkin’s disease in 
2 patients (Table 2). In 2 other pa- 
tients, Hodgkin’s disease was associ- 


rABLE 4.—HODGKIN’S DISEASE ASSOCIATED WITH SECONDARY AMYLOIDOSIS 


Clinical Duration 


Patient Race and Sex of Disease 
| White woman 2h yrs. 
9 White man 5 yrs. 
3 White woman 16 yrs. 
White man 19 yrs. 
5 White woman 10 yrs. 


HN, Rx Organs Involved 

Yes kidneys, adrenals, spleen 

No kidneys, spleen 

Yes kidneys, spleen, adrenals, 
intestines 

Yes adrenals, spleen, kidneys, 
pancreas, lymph nodes, 
liver 

Yes liver, spleen, adrenals, 
kidneys 


In all patients, the diagnosis was made at necropsy. (Five patients out of 234 necropsies 


on 


°This patient also had tuberculosis. 


Syphilis. Although it has been 
claimed that Hodgkin’ s disease is rarely 
associated with syphilis (Hoster and 
Dratman'*), 11 patients in our group 
had a history of syphilis. In 3 of these 
the serological test for syphilis was still 
positive at the time of the examination. 
One patient in the lymphosarcoma 
group and no one in the leukemia 
group had positive serological test 
for syphilis. 

Summary. The coexistence of Hodg- 
kin’s disease with other malignant neo- 
plasms, other lymphomas, and certain 
nonmalignant diseases is reported and 
discussed. A comparison is made with 
tl» corresponding findings in a group 
0 1269 patients with lymphosarcoma 
a: d 220 patients with leukemia. 

Other malignant neoplasms were 
{ ond in 2.2% of the Hodgkin’s disease 


ated with monocytic leukemia. In con- 
trast, 7.6% of the lymphosarcoma _pa- 
tients developed leukemia. 

The existence of more than one his- 
tological variety of malignant lym- 
phoma in the same patient is due either 
to a process of transformation or to 
their independent origin. The termina- 
tion of cases of mycosis fungoides and 
giant follicular lymphosarcoma as 
reticulum cell sarcoma probably repre- 
sents a metamorphosis. The appearance 
of lymphocytic leukemia in patients 
with lymphosarcoma may be explained 
by transformation or by extension of 
the disease to the bone marrow and 
peripheral blood. The coexistence of 
Hodgkin’s disease with lymphosarcoma 
or leukemia probably represents an 
example of associated diseases of in- 
dependent origin, although the opposite 
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view may be supported by rare cases. 

Active tuberculosis was associated 
with Hodgkin’s disease more often 
than with lymphosarcoma, and_ this 
difference was highly significant  sta- 
tistically. 

Secondary amyloidosis was found in 
5 patients with Hodgkin's disease but 
in no patients with lymphosarcoma and 
leukemia. This seems to exonerate 
nitrogen mustard as a causative factor 


of the amyloidosis, as this agent is used 
widely in the treatment of lympho- 
sarcoma. Furthermore, one patient with 
Hodgkin's disease and secondary amy- 
loidosis did not receive nitrogen 
mustard. 

The association of Hodgkin's disease 
with Boeck’s sarcoid, the so-called 
“collagen diseases,” idiopathic throm- 
bocytopenic purpura, diabetes mellitus, 
and syphilis is also reported. 
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SUMMARIO IN INTERLINGUA 


Morbo de Hodgkin Associate con Altere Malignitates e Certe Morbos 
Non-Neoplastic 


Es reportate e discutite le coexistentia de morbo de Hodgkin con altere ne »- 
plasmas maligne, con altere lymphomas, e con certe morbos de character n\n 
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maligne. Es effectuate un comparation con le constatationes in un gruppo de 
1269 patientes con lymphosarcoma e 220 patientes con leucemia. 

Altere a maligne esseva incontrate in 2,2% del casos de morbo de 
Hodgkin, in 3,9% del casos de lymphosarcoma, e in 2,3% del casos de leucemia. 
Si iste a es plus alte que le valores correspondente pro le population general 
non es cognoscite. Il es pro le epidmiologo applicar methodos statistic pro 
resolver le question. 

Esseva trovate que lymphosarcoma esseva associate con morbo de Hodgkin in 
2 casos (v. tabula 2). In duo altere casos, morbo de Hodgkin esseva associate 
con leucemia monocytic. Per contrasto con isto, 7,6% del patientes con lympho- 
sarcoma disve ‘Hoppav: i leucemia. 

Le existentia de plus que un varietate de lymphoma maligne in le mesme 
patientes es explicabile como effecto de (1) un processo de transformation o (2) 
origines independente. Le termination de casos de mycosis fungoide e de 
lymphosarcoma giganto- ——— ar como sarcoma reticulocellular repre senta proba- 
bilemente un me tamorphose. Le apparition de leucemia lymphocytic in patientes 
con lymphosarcoma pote esser explicate como le resultato de un transformation 
0 como un extension del morbo al medulla ossee e al sanguine peripheric. Le 
coexistentia de morbo de Hodgkin con lymphosarcoma o leucemia representa 
probabilemente un exemplo de morbos associate de origine independente, sed 
il existe Casos rar que pare supportar le interpretation contrari. 

Tuberculose active esseva associate plus frequentemente con morbo de Hodgkin 
que con lymphosarcoma. Iste differentia se monstrava statisticamente multo 
significative. 

Amyloidosis secundari esseva constatate in cinque patientes con morbo de 
Hodgkin sed in nulle patiente con lymphosarcoma e in nulle con leucemia.  Iste 
constatation pare exonerar mustarda de nitrogeno como facto causative de 
amyloidosis, proque mustarda de nitrogeno es usate extensemente in le tracta- 
mento de lymphosarcoma. In plus, un del patientes con morbo de Hodgkin 
associate con amyloidosis secundari non habeva recipite mustarda de nitrogeno. 

Es etiam re porti ite le association de morbo de Hodgkin con sarcoide de Boeck, 
con le si-appellate “morbos de collageno,” con idiopathic purpura thrombocyto- 
penic, con diabete mellite, e con syphilis. 
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CoMPounpbs with monoamine oxidase 
inhibiting properties have been widely 
studied by clinicians as well as the 
biochemists and pharmacologists. As a 
potent inhibitor of monoamine oxidase 
(Zeller et al.’*), an enzyme utilized in 
the removal of biological amines from 
the body, iproniazid might be con- 
sidered the prototype for newer drugs 
of similar action. That iproniazid may 
have a pronounce d hypotensive effe ct 
on arterial pressure became apparent 
in early clinical trials with this drug 
in tuberculous patients (O'Conner, 
Howlett and Wagner", Reilly et al.'*) 
Whether this effect is a consequence 
of the monoamine inhibition or of some 
unrelated action is not known, although 
animal experiments suggest that adren- 
ergic blockade is a factor (Griesemer 
et al.*) 

Preliminary trials demonstrated that 
orthostatic hypotension could be in- 
duced in hypertensive patients receiv- 
ing iproniazid administered orally in 
doses ranging from 50 to 400 mg. per 
day (Harnes*). Unlike the present 
ganglionic blocking drugs, the onset 
of action is slow and sustained, at 
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times requiring 4 weeks to achieve the 


maximum hypotensive effect. Further- 
more, the central effects of iproniazid 
ther: apy may increase patient coopera- 
tion in that they feel somewhat stimu- 
lated and are more energetic. These 
observations indicated to us the de 
sirability of further clinical trials with 
iproniazid as well as with compounds 
of similar therapeutic potentialities. 
One such compound, resembling 
iproniazid in structure, is 1-phenyl-2- 
hydrazinopropane (JB 516, Catron 
This similarity may be appreciated 
from the structural formulas given in 
Fig. 1. It is reported that JB 516 is 
some 50 times more potent than 
iproniazid as an amine oxidase inhibi 
tor (Horita’) and is at least 10 times 
as active as iproniazid in eliciting ce: 
tral excitation (Biel et al.). Further- 
more, hypotensive effects may _resu't 
from dosages of the order of 12 to 25 
mg. a day and are usu: ally demonstrab 
by the 7th to 10th day of treatment 
(Sjoersdma and Gillespie! *). It is like 
that the more rapid onset of action 
of JB 516 may have clinical merit. 
The present study was undertaken 
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to further evaluate the hypotensive 
effect of iproniazid and subsequently 
}B 516 in a small, carefully followed 
group of hypertensive subjects. Be- 
cause of the potential hepatic toxicity 
of iproniazid and perhaps other com- 
pounds of similar action, we also tested 
iproniazid and |B 516 in combination 


C-NH NH-C-H 


CH; 


N 


/pronazid 


Fig. 1.—Chemical structure 
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or JB 516 a significant reduction in 
blood pressure had been achieved. 
Method. Eight patients were selected for 
this study solely on the basis of well docu- 
mented diastolic hypertension and the willing- 
ness to attend clinic on a weekly or bi- 
weekly basis. None of the patients would be 
considered to have severe disease on the 


CH, CH-NH NH, 
CH, 
HCl 
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of iproniazid and JB 516. 


TABLE 1.—CLINICAL DATA 


Duration of 


Patient, Age Hypertension 


Pre-treatment 


Cardiovasculart 


and Sex (years) Mean Pressures Fundi* Classification 
A 59, M 5 191/117 Il 1-B 
B 54, M 16 216 133 Il II-B 
C 60, F 30 212/129 Il II-B 
D 58, F 5 200 118 II II-B 
E 56, F 27 216/133 I] II-B 
F 46, F 2 185. 112 Il I-A 
G 48, F 3 189 111 I I-B 
H 53, F 13 196/137 Il II-B 


*Keith and Wagener Classification 
tNew York Heart Assocation 


with chlorothiazide in an attempt to 
‘induce orthostatic hypotension with 
lower dosages. This report includes 
bservations from both sets of thera- 
peutic regimens with appropriate con- 
‘rol treatments. The data obtained 
ere evaluated by analysis of variance. 
“he analysis indicated that for certain 
of the treatments employing iproniazid 


basis of cardiovascular-renal evaluation, al- 
though the average duration of hypertension 
was 13 years. The clinical data are tabulated 
in Table 1. 

The patients were seen bi-weekly in the 
clinic beginning in the 3rd week when a 
regimen including iproniazid was instituted. 
Because of the more rapid effect expected 
with regimens employing chlorothiazide or JB 
516, weekly observations were obtained dur- 
ing these treatments. Sitting and standing 
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blood pressures were determined at each visit 
for a total of 4 observations per treatment 
with the exception of the 3rd and 5th periods. 
For these treatments 3 observations were re- 
corded. The resting pulse rate was determined 
at each visit beginning with the 2nd _treat- 
ment. The following order of therapy was 
followed: 


Iproniazid Study® 


Iproniazid 
Iproniazid placebo 
. Chlorothiazidet 1 gm./day 
. Chlorothiazide 1 gm./day 

and iproniazid 75 mg./day 
5. Chlorothiazide placebo and ; 
iproniazid 


150 mg./day 


75 mg. day 


(Marsilid) was kindly supplied by Inc., 
Catron) was kindly supplie -d by Lakeside 


t]B 516 ( 
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ment. To simplify the analysis only diastolic 
pressures were tested for significant differ- 
ences between treatments. Pulses and labora- 
tory values were evaluated from those treat- 
ments pertinent to each. Scheffé’s method" 
was used for comparisons of treatment means 
when the analysis of variance indicated a 
significant difference existed. 


JB 516 Study$ 


6. JB 516 placebo 

7. JB516 12.5 mg./day 

8. JB 516 12.5 mg./day 
and. chlorothiazide 500 mg./day 


Nutley, N.J. 


Laboratories, Inc., Milwaukee, Wisconsin. 


+C hlorothiazide (Diuril) for these studies was kindly supplied by Merck Sh: arp & Dohme, 


Philadelphia, Pa. 


The serum. glutamic-oxalacetic transami- 
paper electrophoretic pattern and _ total 
cholesterol were determined monthly for each 
patient during the JB 516 study. We specifi- 
cally sought data that would serve 
tive indicators of hepatic toxicity. Further- 
more, it was felt of interest to document any 
hypocholesterolizing effect that might result 
from this therapy in that a reduction of serum 
cholesterol has been reported to coincide 
with the administration of ganglionic block- 
ing compounds (Orvis, Tamagna and 
Evans!!), Serum transaminase was determined 
by a modification of the method of Karmen, 
Wroblewski and LaDue*’. Serum proteins 
were fractionated by paper electrophoresis 
utilizing Spinco equipment and _ procedure 
(Spinco Model R Instruction Manual!®). The 
grams per cent of the albumin fraction were 
calculated from the total protein of*the serum 
determined by the Biuret method (Kingsley®). 
Serum cholesterol was determined by the 
method of Sperry and Webb!5. The stand- 
ard deviation for replicate cholesterol determi- 
nations in this laboratory is 8.8 mg. per 100 
ml. 

This investigation was designed for statis- 
tical evaluation by analysis of variance. Ac- 
cordingly, each patient received the same 
daily dosage of medication and observations 
were taken at regular intervals. By so doing, 
statistical conclusions in regards to the drug 
effects may be drawn from a number of 
different treatments analyzed as one experi- 


nase, 


as sensi- 


Results. The mean standing pressure 
for each patient by treatment is sum- 
marized in Table 2. It is apparent that 
several patients manifested markedly 
lower pressures as compared with con- 
trol values during treatment with 
iproniazid and JB 516 singly or in com- 
bination with chlorothiazide. At the 
bottom of the table are indicated mean 
standing pressures for all of the pa- 
tients by treatment. For comparison, 
the mean sifting pressures for all of the 
patients by treatment are included. It 
may be noted that differences between 
these standing and sitting mean pres- 
sures are small. 

The mean placebo standing blood 
pressures were 186/123 (treatment 2 
and 190/124 (treatment 6). In con- 
trast, the mean standing pressure fo1 
all patients receiving iproniazid 150 mg 
daily (treatment 1) was 144/98 and 
when receiving iproniazid 75 mg. an 
chlorothiazide 1 gm. daily (treatment 
4) was 140/98. The mean diastoli 
pressures from these treatments (| 
and 4) were significantly differen 
from the placebo mean diastolic pres 
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sures (P<.01). Similar statistical con- 
clusions were drawn from analysis of 
the mean sitting pressures. The mean 
sitting diastolic pressures during treat- 
ments | and 4 significantly differed 
from the controls with equivalent P 
values. On the other hand, both sitting 
and standing mean diastolic pressures 
during administration of chlorothiazide 
alone (treatment 3) and the halved 
dosage of iproniazid (treatment 5) 
were not significantly different from the 
placebo means in this study. 

The mean standing pressure for all 
patients receiving 12.5 mg. of JB 516 
daily (treatment 7) was 158/107 and 
when receiving 12.5 mg. of JB 516 and 
chlorothiazide 0.5 gm. daily (treatment 
S) was 161/109. Similarly, the corres- 
ponding mean sitting pressures were 
161/106 and 162/107 respectively. The 
mean diastolic pressures from these 2 
treatments did not differ from each 
other but were significantly different 
from the placebo mean diastolic pres- 
sures (P<.01). 

The hypotensive response during 
treatments employing iproniazid alone 
was generally achieved by the 3rd or 
4th weeks. However, when chlorothia- 
zide treatment preceded administration 
of iproniazid, the hypotensive effect 
was manifested during the Ist or 2nd 
week. Treatments employing IB 516 
were also effective by the Ist or 2nd 
week of therapy. 

All of the patients experienced symp- 
toms referable to orthostatic hypoten- 
sion. Standing pressures below 110/80 
were observed in 2 patients (A and E) 
during treatment with iproniazid 150 
mg. per day and again during eg 
ment with JB 516 (12.5 mg. per day 
This necessitated a reduction of the k % 
ter medication to 6.25 mg. when chlor- 
othiazide was added to the regimen 
and is the probable explanation of the 
higher mean pressures obtained from 
these 2 patients in treatment 8 as com- 
pared with the preceding treatment. 
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In spite of the 1l- to 4-week delay in 
pressure response to ther: apy with regi- 
mens including iproniazid or JB 516, 
the stimulant effect of the pol citer 
was noted within 1 or 2 days. This 
effect was most prominent with the 
greater dosage (150 mg. per day) of 
iproniazid. Furthermore, this stimula- 
tion was as prominent in the subject 
(B) who showed the least hypotensive 
response as it was in the other 7 sub 
jects. About half of the patients com 
plained of insomnia. However, this was 
readily controlled by the administration 

low of phenobarbital. Other 
effects of therapy, in the order of their 
frequency of occurrence, included con 
stipation, muscle twitches, nervous 
ness, paresthesias and increased appe 
tite. During the course of this study, 
no changes in treatment were instituted 
as a consequence of these symptoms. 
Statistical analysis of pulse rates re 
corded at all clinic visits exce pt during 
treatment | revealed no 
changes. 


ses 


significant 


In no patient was a rise in serum 
transaminase detected. Serum albumin 
and total cholesterol were determined 
during the treatments employing JB 
516. These values, 
and 4, 


given in Tables 3 


were evaluated by analvsis of 


variance and significant differences 
were not present. 
Discussion. This investigation was 


designed to yield information pertain- 
ing to the ther: apy of hypertension with 
two compounds, possessing monoamine 
oxidase inhibiting properties, that have 
been reported to induce orthostatic 
hypotension. It soon became apparent 
that a sustained drop in blood pres- 
sure was manifested in most of the 
patients while sitting or standing di 

ing treatment with 150 mg. of iproni.- 
zid daily. Reports of hepatic toxici' 


attributed to iproniazid led to a trial 
of therapy with 75 mg. of iproniazid 
plus 1 gm. of chlorothiazide daily since 
it has been shown that therapy wi'h 
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chlorothiazide enhances orthostatic hy- 
potension (Tapia et al.7). A drop in 
blood pressure of similar magnitude 
resulted. Both regimens yielded dias- 
tolic blood pressures that differed sig- 
nificantly from those obtained in the 
control periods. 


TABLE 8. SERUM ALBUMIN BEFORE 
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of excessive hypotension. The combina- 
tion of JB 516 and chlorothiazide em- 
ployed was chosen because of its ease 
of administration, that is, a single tablet 
of each medication was ingested by the 
patient with his morning meal. Since 
this proved to be a very satisfactory 


AND DURING THERAPY WITH JB 516 


(TREATMENTS 6, 7 AND 8) 


Patient 
A 
B 
G 


Mean 


*Chlorothiazide 


Albumin —gm. 
Control JB 516 JB S516 


Chloro.* 


3.2 3.2 2.8 
3.5 3.5 3.2 
3.3 2.8 4.2 
3.4 8.1 3.1 
2.8 2.4 3.1 
3.4 3.0 2.9 
3.2 3.5 3.2 
3.2 2.9 2.9 
3.25 3.05 3.17 


TABLE 4. SERUM TOTAL CHOLESTEROL BEFORE AND DURING THERAPY 
WITH JB 516 (TREATMENTS 6, 7 AND 8). 


Patient 
A 
B 


G 
H 

Mean 


*Chlorothiazide 


Therapy with JB 516 (12.5 mg. 
laily) alone or in combination with 
chlorothiazide 500 mg. also produced 

significant fall in diastolic blood 
ressure. Our impression that the ad- 
ition of chlorothiazide made therapy 
ith JB 516 more effective was not 

me out by the statistical analysis. 
his perhaps reflects the lowered dos- 
se administered to 2 patients for fear 


Total Cholesterol— mg. 100 ml. 


Control JIB 516 JB 516 


Chloro.* 
195 217 235 
218 162 172 
294 809 3038 
216 180 250 
407 325 249 
264 170 194 
238 239 240 
280 282 276 
2638 233 240 


regimen in several subjects (especially 
patients F and H) further trial of this 
or similar combinations appeared to 
be warranted. 

It is of interest that statistically sig- 
nificant differences were not obtained 
in the resting pulse rates. This obser- 
vation militates against the possibility 
that altered vagal tone may play a role 
in the hypotensive effect. It should be 
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noted however that a tachycardia of 
110 to 120 per minute was occasionally 
observed when hypotension was exces- 
sive, Other effects of therapy were pri- 
marily related to the central nervous 
system. Most troublesome was the in- 
somnia and excessive nervousness en- 
countered with the higher dosage (150 
mg. per day) of iproniazid. Farther- 
more, muscle twitches and paresthesias 
involving the extremities disturbed the 
patients. Treatment with the lower dos- 
age of iproniazid or JB 516 produced 
similar effects but of less severity. With 
respect to these symptoms it was felt 
that all of the treatments except the 
former could have been continued 
without modification in the dosage. It 
was the opinion of the patients that 
constipation, not infrequent, was less 
severe than that encountered with the 
ganglionic blocking compounds. 

Relief from insomnia was afforded by 
the administration of small doses of 
phenobarbital (15 or 30 mg.) at bed- 
time. This observation is consistent 
with that of Goldin and _ associates* 
who demonstrated iproniazid potenti- 
ates the action of barbiturate in mice. 
This prolongation of barbiturate ac- 
tion has been shown to be due to the 
inhibition of liver microsomal enzymes 
that destrov the barbiturate (Fouts 


and Brodie? ). It should be pointed out. 


that no patient received barbiturates 
sooner than 1 month after onset of 
therapy with a monoamine oxidase in- 
hibitor and in none was increased hy- 
potension attributed to the sedation. 
No interpretation is warranted for 
the lack of significant changes in serum 
cholesterol. Patients received JB 516 
over a period of 10 weeks which may 
have been of insufficient duration for 
changes in serum lipids to occur. Simi- 
larly, evidence or lack of evidence for 
hepatic toxicity of JB 516 awaits studies 
of longer duration. 
The hypotensive effect of these com- 
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pounds is as yet unexplained. It is 
apparent that investigation of the physi- 
ological effects of their enzyme inhib- 
iting properties must be undertaken. 
Initial studies in this regard have been 
inconclusive in that, in vivo enzyme in- 
hibition has been demonstrated without 
a concomitant blood pressure effect 

Gillespie, Terry and  Sjoerdsma*). 
Sewauaes less, from studies of this type 
important observations concerning the 
biochemistry of hypertension may be 
forthcoming. 

Summary. |) Significant and at times 
marked reduction of sitting and stand- 
ing diastolic blood pressure was 
achieved in 8 patients treated with 
iproni: azid 150 mg. daily or iproniazid 
75 mg. plus 1 gm. of chlorothiazide 
daily. 

2) A similar pressure reduction oc- 
curred in the same patients when JB 
516 (12.5 mg. daily) was administered. 
The addition of chlorothiazide 0.5 gm. 
daily to this regimen seemed to induce 
further hypotension for some patients 
but this effect was not statistically sig- 
nificant. 

3) Orthostatic hypotension was usu- 
ally manifested in the 3rd week of 
therapy with iproniazid whereas the 
addition of chlorothiazide shortened 
this time to 1 to 2 weeks. Similarly ]B 
516, with or without chlorothiazide. 
was effective in 1 to 2 weeks. 

4) Constipation and insomnia were 
the most frequent side effects of ther 
apy which also included nervousness 
muscle twitches, paresthesias and 
creased appetite. 

5) Significant changes in serum al 
bumin or total cholesterol were no 
demonstrated during the 10 weeks th: 
subjects received JB 516. 

6) It is suggested that compound 
with monoamine oxidase inhibitin 
properties may prove useful in th: 
study as well as the therapy of hy 
pertension. 
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SUMMARIO IN INTERLINGUA 


Evalutation de Duo Inhibitores de Oxydase de Monoamina (Iproniazido e 
JB 516) in le Therapia de Hypertension Arterial 

|. Grados significative e a vices marcate de reduction del tension de sanguine 
diastolic in stato sedite o erecte esseva effectuate in 8 patientes per le uso de 
doses diurne de 150 mg de iproniazido o de 75 mg de iproniazido supplementate 
per 1 g de chlorothiazido. 

2. Un simile reduction del tension diastolic occurreva in le mesme patientes post 
le administration de doses diurne de 12,5 mg de JB 516. Le addition de doses 
diurne de 0,5 g de chlorothiazido a iste medication pareva inducer grados addi- 
tional de hypotension in certes del patientes, sed iste effecto no esseva statistica- 
inente significative. 

3. Hypotension orthostatic esseva usualmente manifeste le tertie septimana del 
curso de iproniazido, sed iste intervallo esseva reducite a inter 1 e 2 septimanas 
per le addition de chlorothiazido. JB 516, con o sin chlorothiazido, esseva 
cificace intra 1 a 2 septimanas. 

1. Constipation e insomnia esseva le plus frequente effectos lateral del therapia. 
ltere effectos lateral esseva nervositate, fibrillation muscular, paresthesias, e 
igmento de appetito. 

5. Alterationes significative del albumina seral 0 del cholesterol total non esseva 
tate durante le 10 septimanas durante le quales le subjectos recipeva JB 516. 
6. Es exprimite le opinion que compositos con proprietates de inhibition del 
tivitate de oxydase de monoamina va possibilemente provar se utile in le studio 

‘ ctiam in le therapia de hypertension. 
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SEVERAL authors have postulated 
that alcoholics are characterized by 
adrenal cortical insufficiency (Smith"!, 
Tintera and Novell'*). Using the eosino- 
phil response to ACTH and epineph- 
rine as a test of adrenal cortical and 
pituitary activities respectively, Smith 
inferred that alcoholics showed adrenal 
cortical hypofunction second: iry to 
underactivity of the anterior pituits ry 
gland'!. This work has been criticized 
because the epinephrine-eosinophil test 
is no longer considered a valid test of 
pituitary function. Other workers have 
found evidence of decreased adrenal 
cortical function in delirium tremens 
based on reduced ACTH-eosinophil 
responses (Owens*). These reports 
have been the basis for the use of 
ACTH and cortisone in the treatment 
of the acute and chronic phases of al- 
coholism. 

Most studies of adrenal function in 
alcoholics have not shown them to 
differ significantly from normals (Olt- 
man and Friedman‘, Voegtlin'’). 
Brown et al., however, did find urinary 
17-hydroxycorticoid values in patients 
with alcoholic cirrhosis to be signifi- 

cantly lower than those of nonalcoholic 
control subjects*. On the other hand, 
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of Medicine, Downstate Medical Center, 
New York. ) 


he found 17-hydroxycorticoid levels of 
plasma to be the same in cirrhotics and 
nonalcoholic controls. He concluded 
that the reduction of urinary 17- 
hydroxycorticoids in cirrhotics was due 
to retention of these substances in the 
plasma because of faulty conjug ation 
by the liver. These findings in cirrhosis 
have been corroborated by others 
(Klein et al.®). Theoretically, reten- 
tion of in the plasma 
should result in suppression of adrenal 
cortical activity. It is of interest that 
Barr and Sommers’, and Finestone and 
Shuman* have reported adrenal corti 
cal atrophy in cirrhotics at necropsy. 
The incidence of liver disease in al 
coholism has been shown to be very 
high. Schenker, Schenker and Kissin" 
using biochemical liver function tests, 
demonstrated evidence of liver dis- 
ease in fully 60% of an unselected pop- 
ulation of alcoholics. It is our inten- 
tion in this paper to relate aberrations 
in adrenal cortical function in alco- 
holism, at least in part, to impairment 
of liver function. 


Method. Our experiments were divide 
into several parts. 

EXPERIMENT I. Comparison of Urinary 1 
Hydroxycorticoids in Alcoholics and Contr 
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This experiment involved a comparison of 
4-hour urinary 17-hydroxycorticoids in three 
groups of adult male subjects: (1) alcoholics 
who have been abstinent for a period of 2 
years or longer (Group I alcoholics); (2) 
active alcoholics (Group IL alcoholics); and 
$) nonalcoholic controls. Group alco- 
holics were volunteers from — Alcoholics 
Anonymous. Group IT alcoholics were patients 
from the alcoholic ward at Kings County 
Hospital. They were studied about 5 days 
following admission, that is, when they were 
substantially recovered from their acute drink- 
ing episode and nutritionally rehabilitated. 
The nonalcoholic controls were male volun- 
teers roughly matched for age. Urinary 17- 
hydroxvcorticoids were determined by the 
Silber-Porter method", 

EXPERIMENT Ut. ACTH-Eosinophil Respon- 
ses. Alcoholics and Normal Controls. 
ACTH-eosinophil responses were tested in 
Group [ (abstinent) and Group II (active) 
alcoholics and in the nonalcoholic controls, 
after the method of Thorn et al.!2. 

EXPERIMENT Ut. The Effect of ACTH on 
Urinary 17-Hydroxycorticoids in Alcoholics 
and Normal Controls. Active alcoholics and 
normal controls were used in this experiment. 
On the control morning a 4-hour urine speci- 
men was collected with the patient fasting 
and at bed rest, and the urines tested for 
17-hydroxvecorticoids. On the following morn- 
ing, the experiment was repeated identically 
after the intramuscular injection of 25 units 
of ACTH. 

PXPERIMENT tv. Plasma 17-Hydroxycorti- 

coids in Delirium Tremens and the Post Al- 
cohol State. In this experiment, determina- 
tions of plasma 17-hydroxycorticoids were 
made on patients with delirium tremens on 
idmission to the wards of Kings County Hos- 
pital. Blood was drawn before the adminis- 
tration of any type of medication. A second 
group of patients was te ‘sted for plasma 17- 
hvdroxveorticoids after one week of rehabili- 
tation in the hospital. Blood specimens were 
collected at the same time in the morning 
throughout, with the patients in the fasting 
state and at bed rest. Some of these latter 
petients were part of the group tested in 
acute delirium tremens. Plasma 17-hydroxy- 
corticoids were determined by the method 
of Silber and Porter!®. 
XPERIMENT Vv. Liver Conjugation of Hy- 
dr cortisone in Alcoholics. In this experiment, 
th plasma levels of 17-hydroxycorticoid were 
teied in alcoholics before and 6 hours after 
a tandard intravenous infusion of hydro- 
cotisone (1 mg. per kg. administered over 
30 minutes). According to Brown et al., 
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normal patients, the plasma level should 
have returned to the original level at the 
end of 6 hours, whereas in cirrhotics one 
would expect a persistently high level?. This 
is thought to be related to the defective 
conjugation of hydrocortisone in the presence 
of liver disease, resulting in persistently higher 
plasma levels of 17-hydroxycorticoids (Brown 
et al.*). Bromsulfphth alein clearance tests were 
also done on each patient. 


Results. experiment 1. Urinary 17- 
Hydroxycorticoids in Alcoholics. The 
findings for urinary 17-hydroxycorti- 
coids are listed in Table 1. The mean 


9 


values for the 3 groups are: 


mg. per 24 hrs. 


Group I (abstinent ) 5.06 
Group II (active ) 6.41 
Controls 7.01 


Group I was significantly lower than 
both Group I and the nonalcoholic 
controls (p less than 0.05 in both in- 
stances ). There was no significant dif- 
ference between Group I con- 
trols. There was no correlation between 
urinary 17-hydroxycorticoids and age 
so that any difference in mean age for 
the three groups would not be signifi- 
cant. 

EXPERIMENT tt. ACTH-Eosinophil 
Responses in Alcoholics and Normals. 
Smith'! had based his original finding 
of adrenal cortical insufficiency in al- 
coholics on diminished epinephrine and 
ACTH-eosinophil response. The signifi- 
cance of the epinephrine eosinophil re- 
sponse is now considered questionable 
but Smith found that some 40% of his 
alcoholics had deficient ACTH-eosino- 
phil responses as well. For this reason 
we attempted to repeat his experi- 
ments. The results of these tests are 
listed in Table 2. 

Using a 50% or greater decrease in 
eosinophil count as the cut-off point, 

44% of Group I and 38% of Group II 
posal were found to give inade- 
quate responses. Only one patient of 
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the 12 normals tested gave an inade- 
quate response. Using the single tail 
test of significance, both groups of alco- 
holics showed a significantly greater 
incidence of inadequate responses than 
did the normals (p less than .05) 
EXPERIMENT 1. The Effect of ACTH 
on Urinary-17-Hydroxycorticoids in Al- 
coholics. In order further to test the 
significance of these deficient ACTH- 
eosinophil responses in alcoholics, the 
effect of ACTH on the urinary excre- 
tion rate of 17-hydroxycorticoids was 
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pears that the abstinent (Group I) 
alcoholics show both reduced adrenal 
cortical activity and reduced responsiv- 
ity to ACTH while the active (Group 
Il) alcoholics show only reduced 
sponsivity to ACTH. It occurred to us 
that the increased 17-hydroxycorticoid 
levels in the active alcoholics might be 
related to the stress of their recent 
acute episode. For that reason the 
following experiment, testing adrenal 
cortical activity in delirium tremens, 
was undertaken. 


URINARY 17-HYDROXYCORTICOIDS BEFORE AND AFTER ACTH 


IN ALCOHOLICS AND NORMALS. 


TABLE 3. 
Normal Controls 
Resting ACTH 
mg. per hr mg. per hr 

l 21 
2. 1 37 
3 24 
.24 
5 11 
6. 54+ 72 
AT 
8. 30 28 
9 39 
10 16 42 
Means: 30 

mg. per hr. mg. per hr. 

tested. The results for alcoholics and 


normals are listed in Table 3. As may 
be seen, there was a rise in urinary 17- 
hydroxycorticoids in normals and 
actually a fall in the alcoholic subjects. 
This also indicates diminished adrenal 
cortical responsivity to ACTH in 
alcoholics. 

The results of the first three experi- 
ments suggest some defect in adrenal 
cortical activity in alcoholics, both 
abstinent (Group I) and active (Group 
Il). However, the major discrepancy 
appears to be in the 24-hour urinary 
17-hydroxycorticoids, where the absti- 
nent alcoholics were significantly 
lower than normal while the active 
alcoholics were not. From this, it ap- 


Alcoholics 


Re sting ACTH 
mg pe r h r mg pe r hr 

l $2 
2 11 06 
12 16 
G4 10 
6 37 17 
26 +4 
34 
9, 7 41 
10. 38 AS 
1] 54 638 
Means: 3S 33 


EXPERIMENT Iv. Plasma 17-Hydroxy 
corticoids in Delirium Tremens and in 
the Post Alcoholic State. Plasma 17 
hydroxycorticoids were used as a meas 
ure of adrenal cortical activity in 
delirium tremens rather than urinan 
steroids, because of the difficulty in 
collecting 24-hour urine specimens in 
acutely disturbed patients. The values 
for the delirium tremens patients and 
for a group of rehabilitated patients 
(tested about one week after an ep 
sode of delirium tremens) are. listé 
in Table 4. As may be seen, the valucs 
for the patients with delirium tremers 
are significantly higher (p less than 
001) than those for the rehabilitat: 
patients. Four delirium tremens 
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tients were tested one week later and 
in each case there was a drop in plasma 
17-hydroxycorticoids. 

The presence of high plasma 17- 
hydroxycorticoids in patients with 
delirium tremens is open to several 
alternative explanations. The most ob- 
vious would appear to be that these 
patients are under severe stress and 
accordingly, respond with increased 
adrenal cortical activity. This would 
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(2) the increased adrenal cortical ac- 
tivity of dehydration has been demon- 
strated to be a stress reaction (Hale 
et al); and (3) the acute alcohol ef- 
fect is known to be a brief one ( Kissin, 
Schenker and Schenker®); and the pa- 
tients were tested at least several hours 
after their last drink. Consequently, it 
seems probable that the high plasma 
17-hydroxycorticoids is actually due to 
the stress of delirium tremens. 


TABLE 4. COMPARISON OF PLASMA 17-HYDROXYCORTICOIDS IN) DELIRIUM 
TREMENS AND THE POST-ALCOHOLIC STATE 


Delirium Tremens 
meg. per 100 ml.) 


Pt. No. Pt. No. 
30.8 
2 $0.2 2 
3 28.1 8 
28.2 
16.5 5 
6 54.8 6 
7 28.7 7 
8 27.5 8 
9 $3.7 9 
10 $4.0 2 10 
11 16.2 11 
12 27.1 12 

13 
14 
16 
7 
18 
19 
20 
Means 30.48 meg. per ml. 


Significance p less than .001 


contradict the view of Smith'! and 
Tintera and Novell’ that delirium 
tremens is characterized by adrenal 
cortical insufficiency. 

Other possible explanations for the 
higher plasma 17-hydroxycorticoids 
are (1) acute liver disease (Brown 
e( al.2); (2) severe dehydration (Hale 
et al4); and (3) the acute effect 
alcohol (Kissin, Schenker and 
Schenker®). However, (1) liver dis- 


ese in itself does not cause such high 
plisma levels as shown Brown’; 


Post-Alcoholice State 
(meg. per 100 ml.) 


Pt. No. 

21 15.6 
25.9 22 15.2 
12.2 23 3.2 
13.3 24 19.8 
11.0 25 6.0 
26.1 26 21.0 
9.3 27 22.6 

7.5 28 24.8 

5.1 29 29.0 
19.5 30 18.2 
19.2 $1 13.0 
10.0 82 15.3 

8.9 33 11.4 
98 34 5.2 
16.5 35 17.1 
$2.0 36 20.6 
10.0 37 11.1 
21.9 38 12.8 
21.8 39 7.8 
25.5 40 


16.17 meg. per 100 ml. 


This conclusion would explain the 
difference in the urinary 17-hydroxy- 
corticoid findings of abstinent and 
active alcoholics. The active (Group 
IL) alcoholics would still be under the 
stress of the withdrawal syndrome, 
even one week after the acute delirium 
tremens episode, so that their adrenal 
cortical activity would not yet have 
returned to its physiological baseline. 
This interpretation is supported by the 
fact that the mean plasma 17-hydroxy- 
corticoids of the rehabilitated delirium 
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tremens patients is higher (although 
we have no experimental values for a 
control group) than the values given 
for normals in the literature (Silber 
and Porter’). It is for this reason that 
many studies in recently post-alcoholic 
(Group Il) alcoholics fail to reveal 
any evidence of adrenal cortical hypo- 
function (Oltman Friedman’, 
Voegtlin'®). On the other hand, in 
Group I (abstinent) alcoholics, the 
finding is fairly definite. 

The active (Group Il) 
appear to show impaired adrenal corti- 


alcoholics do 


TABLE 5 


(AFTER INTRAVENOUS INFUSION OF 
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of exogenous hydrocortisone in alco- 
holics was undertaken. 

EXPERIMENT V. Exogenous Hydrocor- 
tisone Clearance in Alcoholics. This 
test was based upon the procedure of 
Brown et al who demonstrated that in 
the normal individual, after the intra- 
venous administration of hydrocorti- 
sone, the liver was able completely to 
conjugate the exogenous hydrocorti 
sone in a 6-hour period so thi it it could 
be excreted in the urine with the plas- 
ma level returning to preinfusion levels. 
In patients with liver damage, on the 


IN ALCOHOLICS 


HYDROCORTISONE 1 MG. PER KG 


Plasma 17-Hydrocorticoid’ Le rels 


meg. per 100 ml 


Pt. No. Fasting 
l. 13 
2 13. 
11.4 
5.2 
5 17.1 
6 20.6 
7 11.1 
8 12.8 
9 7.8 
10 7.3 
Means: 12.2 meg. per 100 ml 


cal responsivity as manifested in the 
inadequate eosinophil and urinary 17- 
hydroxycorticoid responses to ACTH. 
The most plausible explanation for this 
would be the presence of liver disease 
which, as previously stated, has been 
shown to be extremely common in al- 
coholics (Schenker, Schenker and 
Kissin®). In the presence of liver dis- 
ease there may be impaired conjuga- 
tion of the plasma 17-hydroxycorticoids 
so that they remain in the blood for a 
longer period and are not excreted i 

the urine. This results in saiiiiaiiion 
of adrenal cortical activity similar to 
the effect of exogenous hydrocortisone. 
For this reason, a study of the clearance 


BSP 


Lerel Rete nition 


16.0 5.9 
17.6 1.2 
22.8 0.7 
10.4 2.0 
14.8 5.3 
25.0 10.8 
5.8 3.9 
11.5 3.9 
25.7 1.6 
14.5 2.7 


19.4 meg. per 100 ml 


other hand, would hav 
been incomplete and the plasma levels 
would remain high. Tyler et al.‘* dem 
onstrated a correlation of the retention 
17-hvdroxycorticoids with 
retention liver 


conjugation 


of plasma 
bromsulphthalein 
cirrhosis. 

The results of our experiment are 
listed in Table 5. Using, as the cut ol! 
point, a value of 20% or more above 
the base level, it appears that 6 of tly 
10 patients show evidence of retentic 
It is interesting that only 3. patien's 
show abnormal bromsulphthalei in 1 
tention of over 5%. 

Discussion. The studies 
here help explain why there have be: n 


describ: d 


( 
t 
e 
ga. 
Cl 
ta 
he 
sti 
| CO 
ee 
tos 
co 
On 
ie 
an 
sti 
Co 
tes 
ot 
are 
COr 
t} 
pla 
h 
ad 
} 
den 
wit] 
bot! 
cort 
Vi 
| lie 
to d 
3 
2 


Kissin et al.: 


so. many contradictory reports on 
adrenal cortical activity in alcoholism. 
Obviously, of greate st importance is 
the phase of alcoholism under consid- 
eration. We have studied 3 phases of 
alcoholism: (1) delirium tremens, (2) 
the post-alcoholic state, or (3) total 
abstinence. Our data indicate that 
adrenal cortical activity in these vari- 
ous phases is respectively (1) over- 
active, normal and (3) under- 
active. Clearly it is impossible to gen- 
eralize about adrenal cortical activity 
unless one takes into 
consideration the specific phase. 

Of equal importance is the interpre- 
tation of the specific tests involved. For 
example, deficient ACTH-eosinophil 
responses in delirium tremens have 
been interpreted as indicating adrenal 
cortical underactivity (Owens* ). In our 
studies, the high plasma 17-hydroxy- 
corticoids appear to indicate adrenal 
cortical overactivity. Yet, when viewed 
together, these reports do not really 
contradict each other. In an adrenal 
gland already working at full capacity, 
one would hardly expect small 
amount of additional ACTH further to 
stimulate hydroxycorticoid production. 
the ACTH- -eosinophil 


test per se is certainly not a valid test 


(2) 


in alcoholism 


Conseque ntly, 
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plasma 17-hydroxycorticoids plus the 
determination of urinary and plasma 
17-hydroxycorticoids after ACTH. The 
resting values indicate adrenal cortical 
activity while the post ACTH values 
indicate adrenal cortical responsivity. 

Consequently a complete study of 
adrenal cortical activity in alcoholism 
should comprise all of these studies 
in each of the three phases of alco- 
holism previously mentioned. = addi- 
tion, as we have indicated, is ex- 
tremely important to id- 
ual liver function since the balance of 
adrenal cortical hormones in plasma 
and urine depends largely upon the 
conjugating efficiency of the liver. In 
addition renal clearance is also of sig- 
nificance as the studies in diuresis 
(Kissin, Schenker and Schenker®) and 
dehydration (Hale et al.4) have shown. 
Finally, in acute alcoholic intoxication, 
the importance of the acute adrenal 
cortical stimulatory effect of alcohol 
itself must be kept in mind (Kissin, 
Schenker and Schenker’ ). 

With all of these reservations, what 
conclusions may we draw from the ex- 
perimental evidence presented in this 
paper? It appears to us that the evi- 
dence supports the hypothesis that al- 
coholics basically have a tendency to 


ve ” of adrenal cortical function. Neither adrenal cortical hypofunction. ‘The 
els are the urinary or plasma 17-hydroxy- fact that Group I (abstinent) alco- 
m corticoid levels for that matter. For  holics, who are under less physical 
‘on example, Brown et al.* have shown — stress than the others, show  signifi- 
ith that in liver disease it is possible for cantly lower urinary 17-hydroxycorti- 
ver plasma 17-hydroxycorticoids to be  coids and lower ACTH-eosinophil re- 


higher than normal with simultaneous 
are adrenal cortical suppression. On_ the 


sponses indicates, we feel, a true ten- 
dency to adrenal cortical hy pofunction. 


off other hand, the present authors have Group II (active) alcoholics likewise 
ve demonstrated that in rapid diuresis one | show a reduced responsivity to ACTH 
the fiids high urinary 17-hydroxycorticoids — in both the eosinophil and urinary 17- 
‘on. with low plasma 17-hydroxycorticoids hydroxycorticoid reactions. Their es- 
nts both in the presence of normal adrenal sentially normal urinary 17-hydroxycor- 
re- cortical function®. Consequently, as we _ ticoids are due, we feel, to the stress of 


have pointed out elsewhere*, we be- 
bid live that for a_ total 
renal cortical function it is necessary 


the withdrawal reaction, superimposed 
evaluation of on essentially underactive adrenal 
glands. 

As to the basic 
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sause of this adrenal 


to do at least both resting urinary and 
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cortical underactivity, the most rea- 
sonable explanation at the time appears 
to us to be liver disease. Our experi- 
ment on the plasma clearance of exo- 
genous hydrocortisone indicates that, it 
alcoholics, impaired ability of the ee 
to conjugate hydrocortisone occurs 
early. If this be so, and if liver disease 
is as frequent in alcoholics as our 
studies have indicated’, then one 
would anticipate deficient adrenal cor- 
tical function. 

In this connection, it is interesting 
to compare the degree of liver damage 
in our Group | (abstinent) and Group 
II (active) alcoholics. One would ex- 
pect the patients who had been totally 
abstinent from alcohol for 2 years or 
longer to have better liver function 
than the active alcoholics. Actually, 
our studies showed about the same de- 
gree of damage in both groups, about 
60% of each group showing some evi- 
dence of liver damage on the basis of 
our biochemical liver function tests”. 
Consequently the difference in uri- 
nary 17-hvdroxvcorticoids between the 
Group | and Group II patients cannot 
be ascribed to a greater degree of liver 
damage in the Group I patients. 

Finally, we know of no pathologic 
study of the relative size of the adrenal 
cortex in alcoholics at necropsy, but 
the previously mentioned studies of 
Barr and Sommers! and Finestone and 
Shuman® have shown a relative adrenal 
cortical atrophy in patients with alco- 
holic cirrhosis. If we regard alcoholism 
as a way station in the development 
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of alcoholic cirrhosis, then the mod- 
erate adrenal cortical underactivity we 
have indicated becomes a reasonable 
probability. 

Summary. |. In a study of the 24- 
hour urinary 17-hydréxycorticoids of 
three groups of subjects, Group 1 
(abstinent) alcoholics, Group II 
(active) alcoholics, and nonalcoholic 
controls, the Group | patients show a 
significantly lower level than the other 
2 groups which do not differ from each 
other significantly. 

2. With the “ACTH-eosinophil re- 
sponse, Group I and Group II alco- 
holics show significantly lesser re- 
sponses than do nonalcoholic controls. 

3. After the intramuscular injection 
of ACTH, Group II alcoholics excrete 
less 17-hydroxycorticoids in their urine 
than do nonalcoholic controls. 

4. Patients with delirium tremens 
have significantly higher plasma 17 
hvdroxycorticoids than do alcoholics 
who had been rehabilitated for one 
week, It is our interpretation that these 
high plasma levels are due to the stress 
of delirium tremens. 

5. Alcoholics have impaired plasma 
clearance of exogenous hydrocortisone. 
This is interpreted to indicate impaired 
liver function. 

It is our interpretation that alco 
holics basically have diminished adre- 
nal cortical function secondary to liver 
damage. This basic diminished adrenal 
cortical activity can be obscured 
by the stimulatory effects of emotion:! 
or physical stress. 
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SUMMARIO IN INTERLINGUA 
Le Functionamento del Cortice Adrenal e Morbo Hepatic in Alcoholicos 


. In un studio del excretion urinari per 24 horas de 17-hydroxycorticoides in 
wae gruppos de subjectos—Gruppo I: alcoholicos abstine nte: Gruppo II: alco- 
holicos active; e un tertie gruppo de nonalcoholic subjectos de controlo—le 
patientes de Gruppo I monstrava un significativemente plus basse nivello que 
le altere duo gruppos inter le quales nulle differentia significative esseva 
constatate. 

2. In le test del responsa eosinophilic a ACTH, alcoholicos de Gruppo I e de 
Gruppo Il monstrava significativemente minus pronunciate responsas que le 
nonalcoholic subjectos de controlo. 

3. Post le injection intramuscular de ACTH, alcoholicos del Gruppo II mon- 
strava minus alte valores de 17-hydroxycorticoides urinari que le nonalcoholic 
subjectos de controlo. 

4. Patientes con delirium tremens habeva significativemente plus alte valores 
pro 17-hydroxycorticoides in le plasma que sloaholicos qui habeva passate un 
septimana de rehabilitation. Secundo nostre interpretation iste alte nivellos in le 
plasma es causate per le stress de delirium tremens. 

5. Alcoholicos ha disturbationes del clearance plasmatic de hydrocortisona 
exogene. Isto es interpretate como indication de un disturbation del function 
hepatic. 

6. Secundo nostre interpretation, alcoholicos ha basicamente un reducite 
function adreno-cortical como effecto secundari de un dysfunction hepatic. Iste 
reducite activitate fundamental del cortice adrenal pote esser obscurate per le 
effecto stimulatori de un stress emotional o physic. 
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Tue case for chronic encephalitis of 
viral origin is not yet well supported 
in the literature. However, reports are 
appearing which show evidence, on 
both clinical and pathological grounds, 
for a prolonged slowly progressive 
course on the basis of a renewed or per- 
sistent smoldering viral infection. The 
causative organism in one such case 
report of chronic encephalitis proved 
to be the virus of western equine en- 
cephalitis®. 

The problem of chronic encephalitis 
is probably closely related to that of 
sequelae of the acute disease, for severe 
neurological disorders such as hemi- 
plegias, spasticity, epilepsy, mental re- 
tardation, and personality derange- 
ments are common to both. Further- 
more, microscopic evidence of active 
inflammation is found in some _ post- 
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encephalitic cases long after the acute 
process has subsided. 

Histopathologic changes in chronic 
encephalitis include widespread _peri- 
vascular cuffing, microglial activity, 
chronic leptomeningeal inflammation, 
vascular alterations, gliosis, neuronal de 
population, calcification, cystic changes 
and, rarely, intranuclear inclusion 
bodies in neurons or neuroglial cells 
or both. 

The suspicion that viral activity un 
derlies the disease process responsibl 
for the picture of chronic encephaliti 
requires further support from clinica 
and laboratory investigation. Ultimat: 
proof of the presumed viral origin rest 
upon the utilization of adequate ser 
logic techniques, as well as virus is: 
lation and identification. Some studic 
based upon such techniques have ind 
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cated that residual or clinical changes 
of a progressive nature may result from 
subclinical or unrecognized infections 
with the Arbor 

Reports dealing with the major out- 
breaks of encephalitis in North America 
are numerous, but few discuss the 
problems of sequelae and chronicity. 
Furthermore, in many of the cases re- 
ported, the diagnosis is presumptive 
only, lacking proof of viral etiology 
either by re peated serologic tests or by 
virus isolation and identification. 

Karl F. Meyer isolated the virus of 
western equine encephalomyelitis from 
the central nervous system of horses 
and mules in the San Joaquin Valley of 
California in 1931**. His suggestion that 
the infection might also affect humans 
was proved true in 1938 when Howitt 
recovered the same virus the 
brain of a child®. 

The great 1941 epidemic of western 
equine encephalomyelitis which strad- 
dled the American-Canadian border 
and involved some 2,792 patients in 
Manitoba, Saskatchewan, Alberta, Min- 
nesota and North Dakota, has been the 
subject of reports by Adamson and 
Dubo*, Baker and Noran*, Davison??, 
Eklund?*, Fulton and Burton**, Mc- 
Gugan*! Medovy**, Quong*, and Weil 
and Breslich''®. There was a fairly con- 
stant clinical picture, characterized by 
a sudden onset, with headache, fever, 
stiff neck, sleep disturbances, altera- 
tions in the state of consciousness, 
muscle weakness, hyperreflexia, tremor, 
and convulsions, progressing to death 
in some cases. Reports of the incidence 
of sequelae in this epidemic vary con- 
siderably as to number, character, and 
severity, but in general it would appear 
that infants and “children develop much 
more serious residuals than do adults, 
and that these residuals include mental 
' tardation, spasticity, paralyses, con- 
\ulsions, rigidity, and personality de- 
r ngements. Donovan and Bowman 
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found the attack rate in infants under 
one year of age in this epidemic to be 
200 per 100,000, as against 55 per 
100,000 in the population at large**. 
These figures are in line with those of 
Lennette and Longshore, who found in 
the California epidemic of 1945-1950 
that 20% were infants under one year 
of age"*. Similarly, Hollister et al. found 
in the California epidemics of 1945-52 
an attack rate of 327 per 100,000 in 
infants as compared with 10 to 15 per 
100,000 in the other age groups’. 

Two cases of western equine en- 
cephalomyelitis in infants in the 
Minnesota-Manitoba epidemic, whose 
sequelae included mental retardation, 
spasticity, and seizures, were newborns 
who shared with their mothers a typi- 
cal acute febrile clinical course as well 
as serological evidence of western 
equine encephalomyelitis™*. These cases 
suggest the possibility of transplacental 
infection. In this respect it is interesting 
to note that Shinefield and Townsend 
have subsequently reported two clini- 
cal serologically proven cases of west- 
ern equine ence phalomyelitis in twin 
infants 5 days old in which evidence 
strongly suggests transplacental trans- 
mission!"*, 

Mulder™ reported 25. serologically 
proven cases of western equine enceph- 
alomyelitis from the smaller Colorado 
epidemic of 1949 and evaluated the 
sequelae in 15 patients with a 6- to 
8-month follow-up. He found severe 
sequelae in nine, or 36%, of the cases 
studied. There were 3 infants in this 
series, all 10 weeks old, the onset of 
whose illness had been characterized 
by fever and convulsions followed by 
vomiting, rigidity, stiff neck, and se- 
vere dehydration. The temperature 
returned to normal in 3 to 5 days and 
the infants recovered, with hy perre- 
flexia, most marked on the side of the 
initial convulsion, increased muscular 
tone, and decreased ability to use this 
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side of the body. The dysfunction was 
most marked in its involvement of the 
fine movements of the hand. One infant 
continued to have focal seizures. Six 
of the 12 adults had severe sequelae, 
apparently directly related to the dura- 
tion of coma experienced, with weight 
loss, rigidity, speech difficulty, facial 
masking, and organic impairment of 
psychological functioning. 

The histopathology in the acute 
cases is one of perivascular round cell 
infiltration, focal and diffuse microglial 
proliferation, marked astrocytic reac- 
tion, and areas of tissue necrosis in 
subcortical white matter, basal ganglia, 
and elsewhere. Noran and Baker*! have 
described a chronic progressive form 
of the disease in some cases from the 
1941 epidemic, characterized by cystic 
degeneration with demyelinization and 
marginal gliosis, vascular changes with 
cuffing, endothelial proliferation and 

calcium deposition, and parenchymal 

inflammatory infiltrates. They cite both 
the clinical and the pi athological evi- 
dence of progression in these cases as 
supporting the concept of a chronic 
process, the virus probably remaining 
viable in the nervous system for long 
periods of time. These authors advance 
the theory that the vascular alterations 
represent the primary pathology, the 
parenchymal changes being secondary 
to the resultant ischemia. 

The recurrent epidemics of western 

equine ence eps ‘litis and St. Louis 
encephalitis in California, extending 
from 1937 to 1952, also have been the 
subject of a large number of reports, 
with many more cases having been 
verified serologically than in the 
Minnesota-Manitoba epidemic. Howitt 
evaluated 20 cases one year after the 
acute disease and found major sequelae 
in 15@°°. Palmer and Finley, following 
362 proven cases of western equine 
ence phi lomyelitis in the California epi- 
demic over a period from 3 to 7 years, 
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found serious sequelae in 50, represent- 
ing 14% of the total*'. Furthermore, 
the younger the patients the higher the 
incidence of sequelae. Thus 44% of in- 
fants under 3 months of age with con- 
firmed western equine encephalomye- 
litis or St. Louis encephalitis had such 
severe residuals as convulsions, pro- 
nounced pyramidal and extrapyramidal 
signs, and mental retardation, with long 
intervals between the acute stage and 
the reappearance of convulsions in 
some cases. 

Herzon, Shelton and Bruyn, in a 
careful evaluation of the reported oc- 
currence of sequelae to the North 
American arthropod-borne — encepha- 
litides, found that not only did 27% 
of cases of western equine encephalo- 
myelitis occur in infants under one 
vear of age, but that this group was 
found ive developed 54% of all 
the major sequelae reported**. Further- 
more, among this group of 137 infants, 
there were 41 instances of sequelae, or 
an incidence of 30%, compared with the 
rate of 13.5% for all ages and with the 
incidence of 10% among the group over 
one year of age. They also noted the 
increased severity of the sequelae oc- 
curring in infants, especially in those 
less than 3 months old at the onset of 
the acute illness. These authors found 
that “the neurologic residua in these 
infants, while commonly characterized 
by severe states of tetri iplegi: l, spastic 
ity, or rigidity, were particularly asso 
ciated with re curring convulsive states 
and with severe mental retardation. 
They also found from their survey o! 
the literature that parkinsonism ma\ 
be a permanent sequela of wester 
equine encephalomyelitis in older pa 
tients and may develop after a laten 
symptom-free ‘period of some 2 to 
years. Personality changes and intelle« 
tual dete rioration were also prominet 
sequelae of western equine encephal 
myelitis and St. Louis encephalitis. 
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The 1933 epidemic of St. Louis en- 
cephalitis involved 1097 reported cases. 


The acute disease did not differ ma- 


terially from that described for the 
equine encephalitides, except that chil- 
dren were much less affected, and in- 
fants very infrequently so. Beckman 
reported ‘that only 0.6% of the total 
cases affected infants under one year 
of age®. Furthermore, the absence of 
sequelae in this age group is in sharp 
contrast to that in the equine varieties. 
The over-all incidence of major 
sequelae, not only in the St. Louis epi- 
demic but in later epidemics of St. 
Louis encephalitis in California, ranges 
between one and 7.7% and _ includes 
weaknesses, hemiplegias, speech, mem- 
ory, visual and auditory disturbances, 
mental and behavior disturbances, and 
tremor! Only one patient in a 
follow-up iad on 331 patients de- 
veloped convulsions, according to 
Bredeck et al.'*, while Palmer and 
Finley state that there were no convul- 
sions after the acute illness in the Cali- 
fornia epidemic, either children or 
adults**. 

The 1938 outbreak of easte rm equine 
encephalomyelitis in Massachusetts was 
associated with an epizootic in horses. 
Of the 34 cases, considered by Ayres 
and Feemster®, 70% were under 10 years 
of age, and only 9 survived. Only one 
of these 9 enjoyed a complete recovery, 
while 6 had permanent sequelae, ap- 
pearing one year after the acute dis- 
ease persisting over a 9-year 
follow-up period. Two patients, both 
of whom had severe seizures, died dur- 
ing the follow-up period. Another re- 
port by Farber et al. describes 8 cases 
i) infants and children, 5 of whom 
died, and the remaining 3, all of whom 
had convulsions during the acute stage, 
survived but with mental retardation 
aid hemiplegias*’. The 34 cases in the 
\assachusetts epidemic were also re- 
ported by Webster™*. There was a 
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74% mortality. The virus was isolated 
in 9, and 10 showed a significant rise 
in neutralizing antibodies. Wesselhoeft 
et al. reporte ‘don 8 fatal cases from the 
same epidemic, in 4 of which the 
virus of eastern equine encephalomye- 
litis was recovered from the brain at 
necropsy''*. Winter reported 2 cases 
from Massachusetts in 1955, both in in- 
fants and both proved by serologic or 
virus identification techniques. One in- 
fant died and the other was left in a 
vegetative condition. Severe convul- 
sions were present in both'*'. A small 
epidemic of eastern equine encephalo- 
mvelitis also occurred in Louisiana in 
1947, and there was one small outbreak 
in Texas. 

All of the various pathological re- 
ports indicate that the pathology of the 
acute stage of all these arthropod-borne 
encephalitides is similar, showing the 
characteristic leptomeningitis and peri- 
vascular cuffing with chronic inflamma- 
tory cells, focal and diffuse microglial 
infiltration, neuronal degeneration, and 
astrocytic proliferation. The St. Louis 
and western equine forms are particu- 
larly similar, although focal necrosis, 
demyelinization, and vascular changes 
are more peculiar to the latter. Eastern 
equine encephalomyelitis, on the other 
hand, is usually a more acute and ful- 
minating process, characterized by rel- 
atively more polymorphonuclear leu- 
kocytic infiltration and by necrotizing 
parenchymal changes, w ith prominent 
vascular lesions. The pathological 
changes are, however, similar in char- 
acter and distribution to those of 
western equine encephalomyelitis. In- 
flammatory changes are usually most 
severe in the brain stem and_ basal 
ganglia, but may also involve the cor- 
tex and white matter, as well as the 
cervical spinal cord, with diffuse and 
focal infiltration by microglia and poly- 
morphonuclear leukocytes. Neuronal 
degeneration is prominent in these 
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areas, and foci of necrosis develop, as 
well as areas of demyelinization in the 
white matter. Neutrophils become re- 
placed by lymphocytes as the predomi- 
nant inflammatory cells in the meninges 
and perivascular sheaths, and _ gliosis, 
neuronal depopulation, and endothelial 
hyperplasia become apparent. Although 
type B intranuclear inclusion bodies 
have been described experimentally 
with this virus, none have been found 
in human material*’, 

It would appear, then, that the clin- 
ical and the pathological pictures of 
the acute encephalitic syndrome are 
quite uniform, with some differences 
in localization and degree of intensity 
of the process and with the exception 
that the predilection for the very young 
seen in the equine varieties is not 
shared by St. Louis encephalitis. 

Casals** has drawn attention to the 
phenomenon of immunological cross- 
reaction among members of the Arbor 
group of viruses (arthropod-borne 
animal viruses). Such reactions have 
been shown to exist between the east- 
ern, western, and Venezuelan varieties 
of equine encephalomyelitis, constitut- 
ing group A, and between St. Louis, 
Japs nese B, Murray Valley, and Rus- 
sian spring-summer encephi alitide and 
including louping ill, designated group 
B. Casals’ findings “would seem to indi- 
cate that serological group relationships 
can be sufficiently intense to modify 
actual infection by related viruses.” He 
further reviews the evidence support- 
ing the belief that inapparent subclini- 
cal infection by these same viruses is 
a frequent occurrence in epidemic and 
endemic areas, often more frequent 
than clinical encephalitis, particularly 
in the B group, as determined by sero- 
logic testing. 

The greatest degree of central nerv- 
ous system damage caused by viral en- 
cephi alitis takes place during the early 
postnatal period. Most studies show 
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that the highest frequency and severity 
of sequelae occur in infants, and es- 
pecially during the first few months 
of life. Motor, emotional, and intellec- 
tual spheres are damaged, and convul- 
sions are common sequelae. Eastern 
equine encephalomyelitis appears to be 
the most severe of the known North 
American viral encephalitides and to 
have the highest mortality. Like the 
western variety it has a much higher 
attack rate in infants and children than 
in older persons, whereas St. Louis 
encephalitis seldom occurs in infancy 
or early childhood. Only 10. inf: ints 
have been known to have St. Louis 
encephi otitis in the California epi- 
demics**. Japanese B encephalitis also 
appears to be associated with severe 
sequelae in children'’*. F inley has 
stated that “during infancy, each added 
month of life seems to offer added pro 
tection to the child from the severe 
sequelae of western equine encephalo 
myelitis”*. He found, in a study of the 
California epidemic, that convulsions 
are present in almost 100% of cases in 
volving very young infants, in 90% of 
all patients less than one year of ag 
at the time of onset of the acute dis 
ease, in only 41% of cases | to 4 years 
of age, and in only 23% of those 5 to 
9 years of age at the onset of thei) 
illness. Convulsions were rarely seen 
in adults. Thus, as sequelae, seizures 
may be related to the age of the pa 
tient and the severity of the illness. It 
is not known how long can be the inte: 
val between the acute illness and thi 
onset of convulsions as sequelae. Epi- 
lepsy has been seen to appear !5 
months to 2 vears after recovery from 
the acute encephalitis in the California 
follow-up study******, In this series 
a_ whole, recurred 
slightly less than one-third of patients 
who had convulsions in the acute stave 
and in none who did not have conv !- 
sions during the acute stage. Howev 
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this particular follow-up study covers 
only a 3- to 7-year period, and it re- 
mains to be seen whether convulsions 
will appear in the adolescent years in 
patients who had acute encephalitis, 
with and without seizures, in infancy. 

Herzon and co-authors**, calling at- 
tention to the lack of adequate informa- 
tion concerning the pathoanatomic 
basis for the sequelae of the North 
American arthropod-borne type B en- 
cephalitides, reported their findings in 
a confirmed case of western equine 
encephalomyelitis in its chronic stage. 
This case was that of a male infant 
from the Central Valley of California 
with proved western equine encephalo- 
myelitis at age one month. His acute 
illness was characterized by fever, 
rigidity, alteration in the state of con- 
sciousness, occasional jerkings of the 
right arm, and opisthotonus. His spinal 
fluid showed increased cells and pro- 
tein. Remission followed a stormy 3- 
week hospital course. At age one year 
the patient showed mental retardation 
and increased deep reflexes in the right 
lower extremity. At age 16 months he 
had his first grand mal seizure, which 
began on the right side. Electroence- 
phalogram showed abnormally high 
potentials from the right side. Pneumo- 
encephalogram re vealed the right ven- 
tricle and subarachnoid spaces to be 
enlarged minimally. During the next 
few years there was a gradual progres- 
sion of signs and sy mptoms, with con- 
tinuing seizures and the development 
of behavior problems leading to insti- 
tutionalization. The patient died at age 
5. Postmortem examination revealed 
extensive cerebral lesions consisting of 
vlial scars throughout the subcortical 
hite matter and thalamus, as well as 
the cortex, particularly in the sulcal 
troughs, with bs asophilic deposits re- 
smbling calcium. The authors inter- 
preted these lesions as having devel- 
oved from necrotic foci present during 
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the acute disease. They also found ac- 
tive inflammatory lesions, consisting of 
microglial nodes and perivascular ye 
adjacent to the scars, interpreted a 
representing persistent viral activity. 
Diffuse microgliosis and endotheli: al 
proliferation were also described. 

Adams, Cammermeyer and Denny- 
Brown’, reporting cases which they 
designated “acute necrotizing hemor- 
rhagic encephalopathy,” described large 
areas of confluent necrosis, particularly 
in the centrum semiovale. Wessel- 
hoeft''S, Dent?*, and others have de- 
scribed confluent areas of necrosis in 
the central white matter and overlying 
cortex, as well as in the basal ganglia 
and brain stem in cases of acute eastern 
equine encephalomyelitis, and Hay- 
maker and Sabin report finding similar 
lesions in cases of Japanese B encepha- 
Baker and Noran*, Weil and 
Breslich!'®, and Davison*® also describe 
these necrotic lesions in cases of west- 
ern equine encephalomyelitis. 

Cases of chronic encephalitis, though 
unproved, have been reported by 
Noran and Baker*'82, and by Bruyn 
and Lennette!. The former authors de- 
scribed cystic changes, gliosis, micro- 
glial activity, calcium deposition, and 
vascular alterations, and the latter re- 
ported finding necrotic areas, gliosis, 
perivascular cuffing, and calcifications 
in the brain of their case at necropsy. 

Three additional cases, also unproved 
by serologic and isolation techniques, 
have recently been reported by Ras- 
mussen, Olszewski, and Lloyd-Smith®’. 
These cases were all children operated 
upon for focal cerebral seizures, in 
which microscopic examination of the 
surgical specimens revealed changes of 
the kind seen in viral encephalitis. The 
seizures in these patients had been 
present for from 6 months to 6 vears, 
and all had a slowly progressive hemi- 
plegia. Active inflammatory disease 
was unsuspected preoperatively, al- 
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though a post-infectious process was 
suspected in two. 

Inclusion bodies have not been de- 
scribed human cases of the arthro- 
pod-borne viral encephalitides. Mala- 
mud, Haymaker and Pinkerton reported 
3 cases of encephalitis, with a duration 
of illness of from 4 months to 7 years, 
in which intranuclear inclusion bodies 
were demonstrated in neurons and 
oligodendroglia®’. These cases were 
characterized by an insidious onset and 
slowly progressive course, with mental 
deterioration, convulsions, pyramidal 
and extrapyramidal disturbances, low- 
er motor neuron signs, and myoclonic 
spasms. The authors felt that these 
cases represented a unique form of 
viral encephalitis, subsequently classi- 
fied by Haymaker and his co-authors 
with cases of subacute inclusion en- 
cephalitis**. In this later article Hay- 
maker put forward the belief that sub- 
acute inclusion encephalitis and the 
subacute sclerosing leukoencephalitis 
of van Bogaert represent different ends 
of the spectrum of the same disorder, 
while acute inclusion ence phalitis 
caused by the virus of herpes simplex 
may or may not be a related disease, 
the former perhaps representing a 
smoldering form of the latter. 

Reports of herpes encephalitis are 
now quite numerous; Haymaker and 
co-authors have recently collected a 
series of 37 cases*?. 

Pinkerton has stated that nuclear 
inclusions in the brain have not 
been produced by nonviral agents®’. 
Cowdry'* characterized the nuclear in- 
clusion bodies designated type A as 


showing acidophilic staining, a clear 
halo between the inclusion and the 
nuclear membrane, and margination of 
basophilic chromatin on the nuclear 
membrane. He pointed out that one 
feature of the influence of some viruses 
on certain cells is marked hypertrophy 
of the cytoplasm and nucleus, as well 
as hyperplasia. Intr: ismic inclu- 
sions have been described in myoclonus 
epilepsy but are said to be * ‘not of the 
nature of virus inclusions’. Dawson 
has described cellular inclusions in 
neurons and neuroglia in a case of 
lethargic encephalitis*’. 

Summary. Certain cases of focal 
cerebral seizures may be symptomatic 
of chronic viral ence phi itis. The path- 
ological changes in such cases include 
striking perivascular and leptomenin- 
geal lymphocytic infiltrations, micro 
glial activity, vascular changes, gliosis, 
neuronal loss and the finding of occa 
sional intranuclear inclusion bodies. 
These changes are thought most likely 
to represent a smoldering viral infec- 
tion. Ultimate proof of etiology rests 
upon serological virus isolation 
studies. The progression of the epi 
lepsy, hemiplegia, mental slowing, and 
other clinical symptoms suggests a 
continuation or recrudescence of an in 
flammatory process which usually has 
its acute stage in infancy or e: arly 
childhood. Although the sequelae of 
encephalomyelitis caused by the Arbo: 
viruses resemble the clinical syndrom: 
in chronic encephalitis, it is entire) 
possible that a hitherto unidentified 
virus may represent the causative agent 
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Tue principle of the unusual case* 
has an established standing in  epi- 
demiological field investigation. A tally 
of persons becoming ill within a few 
hours after eating a common meal 
against attendance at the function, and 
of the persons attending against each 
article of food, usually reveals the par- 
ticular item responsible. However, a 
number of associations may be equally 
close or only a portion of a particular 
food may have been contaminated. 
As a result, the method of mass asso- 
ciation may end in confusion. The 
individual who develops the disease 
under some exceptional circumstance 
frequently becomes the key case. 

During World War II ‘the officers 
mess of a combat unit had 2 guests 
ai lunch from neighboring organiza- 
tins. Some 2 weeks later an impres- 
sie number of members of the mess 
d: veloped typhoid fever. Within a few 


days came word that the guests of the 
previous fortnight also had become 
ill with typhoid at approximately the 
same time, although stationed in re- 
gions previously free of that disease. 
The 2 unusual cases permitted exact 
location of the day of exposure and 
of the responsible meal. Had these 2 
visitors not been present identification 
of the source of infection would have 
been more difficult and analysis of the 
multiple variables might have been 
in vain. In general, the group is more 
important statistically but the single 
case often has greater epidemiologic 
significance. 

A second epidemiologic principle of 
equal usefulness in the search for 
cause in mass disease is that of the 
point or common source epidemic, like- 
wise illustrated by the example just 
cited. Point epidemics are those aris- 
ing from group exposure to an infec- 
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tious or other agent through a single 
and isolated event. The particular cir- 
cumstance may be particip: ition in a 
common meal*, a break in a water 
supply*® or a recently arrived traveler 
with early measles*! who attended 
community dance in Greenland. 

Study of a point epidemic has many 
advantages. A precisely defined cir- 
cumstance is dealt with and it is within 
recognized boundaries of time and 
place. It frequently directs search for 
hitherto unknown causative factors. 

A study of the psychoses that occur 
after childbirth offers opportunity for 
observing the exceptional event; and 
collectively such cases correspond to a 
point epide mic. The common circum- 
stance is childbirth and the exceptional 
events are the persons who develop 
psychosis. Many hundreds of unevent- 
ful births are recorded for every in- 
stance of postpartum psychosis. The 
central endeavor then is a search for 
the particular factors which determine 
the rare instance of psychosis among 
the mass of unaffected persons. 

Epidemiologic Analysis of Causality 
in Mass Disease. The procedural pat- 
tern in field study of mass disease, with 
the objective to define the multiple 
factors involved in causality, is through 
five ordered steps. The first is the 
conceptual idea; in this instance, that 
something irregularly associated with 
childbirth has the c: apacity to engender 
or precipitate a mental disorder. 

The second endeavor is surveillance 
of known fact or assumption, to deter- 
mine the relative value of suggestive 
elements in the mosaic of causality. 
Expectedly these are multiplet, be- 
cause mass disease is the resultant of 
an interplay of factors associated either 
with host or environment, an ecologi- 
cal phenomenon**, 

The sources of this information are 
varied. Clinical knowledge of the con- 
dition under observation is of primary 
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importance. Laboratory experiment is 
perhaps the most fruitful of all in the 
modern approach to medical under- 
standing. Prevalence surveys of popu 
lation groups are helpful and much the 
vogue these days. Whatever the factor 
and from whatever source, the informa 
tion gained is arranged according to 
a general scheme, a pattern of causality 
that gives weight to both social and 
biological determinants of disease*! 
Some ordinarily 
will possess greater weight than others: 
and some will attract a particular in- 
vestigator because of his special in- 
terests or an individual competence in 
that field. From such evaluation comes 
selection of some one factor for inten 
sive investigation, but with realization 
that few causative factors act inde 
pendently, uninfluenced by others. 
The usual result is that the chosen 
factor must be studied in relation to a 
number of others. For example, ma 
ternal age as an epidemiologic influ- 
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ence is not to be dissociated from 
parity. Sometimes those other factors 
are so’ numerous as to introduce de- 
cided technical difficulties. In the 
present instance, the choice is the 
stress associated with childbirth as a 
causative factor in mental disorder. 

With decision taken on the subject 
of investigation the third step now 
comes into play, the design of a field 
experiment with controls, having as its 
purpose a decisive answer, affirmative 
or negative, to a stated hypothesis. Such 
elements as size and nature of samp 
the choice of controls, of criteria for 
identification of various gradations of 
the disease or condition, of means for 
counting and measuring the events in- 
volved, are important technical co 
siderations. Still more important is a 
reasonable assurance that the kind of 
data collected will give definitiy: 
answer. 

Field operations are the fourth ste». 
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The logistic details are numerous and 
require skill and experience in their 
execution. Personnel, costs, transporta- 
tion, and supplies are among the prob- 
lems, but the main issues have been 
settled a proper design of experi- 
ment. 

The final feature is that of analysis 
of results and the drawing of conclu- 
sions. In this presentation attention is 
limited primarily to the first two con- 
siderations, those of conceptual idea 
and surveillance of suggestive leads 
bearing on causation. Some brief atten- 
tion will be given to experimental de- 
sign for a study of stress associated 
with childbirth and the genesis of 
mental disorder. 

Stress in Childbirth. Stress is one of 
several possible factors advanced in 
causative relation to mental disorders. 
it is defined with difficulty, commonly 
is diffuse, and more often than not 
evidences its effects through repetitive 
or multiple impact. The broad defini- 
tion of stress proposed by Selye!*! 
serves as well as anv: “The sum of all 
non-specific changes caused by func- 
tion or damage. This definition includes 
the reestablishment of normal resting 
state after discontinuation of treatment 
(recovery) or even during continued 
‘posure (adaptation ).” Obviously, 
complete absence of stress is incom- 
patible with life as it exists. 

Stress is of physical origin; it also 
arises from psychic emotional 
From the holistic viewpoint 
of the emotional integrity of the body 
it probably matters little whether a 
particular stress is classed as physical 
or mental; nor is it conceivable that 
any one stress is limited to an effect 
on physical well being, or conversely 
on mental and emotional integrity. 
sche and soma are so inextricably 
intorrelated and mutually resonant that 
to ittempt to divide stresses into those 
wl ich affect one system to the exclu- 
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sion of the other is unwise if not im- 
possible. 

Three sets of circumstances could 
account for an assumed action of stress 
in the genesis of mental disorder. A 
usual sequence would seem to be a 
series of impacts from an_ identical 
stress, or equally from stresses of mul- 
tiple nature, accumulating to a_suffi- 
cient total to produce the observed 
result. Again, the effect could result 
from a single stress of such nature as 
to suffice of itself, with no more back- 
ground than the usual incidents of 
normal existence. A third possibility 
is an accumulation of stresses of no 
significance themselves and yet of such 
degree that a single added stress of 
appreciable magnitude will turn the 
scale. Resistance would rest in a physi- 
cal, psychic and emotional maturity 
sufficient to withstand the impact, in 
this particular instance, of pregnancy 
and motherhood. 

The epidemiologist is attracted to 
the single impact stress as a means to 
measure stress in relation to the mass 
phenomenon or population pathology*®” 
of mental disorder. The problem is thus 
put into the familiar framework of the 
point epidemic. The number of var- 
iables is decreased and statistical analy- 
sis simplified. The selection of controls 
is facilitated, and the time of occur- 
rence is well defined. 

Single impact stresses can be sepa- 
rated no more satisfactorily than 
stresses in general, into those of physi- 
cal origin as contrasted to those purely 
mental. However, a practical distine- 
tion is possible of those mainly re- 
lated to the soma and _ those chiefly 
concerned with the psyche. 

Combat trauma®‘, acute physical 
ilIness'**, the action of certain drugs 
and chemicals'*, menarche*®""4, child- 
bearing'®, and menopause**: 102 are 


justifiably viewed as primarily physical 
stresses. Chiefly psychic stresses would 
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include social*’ and physical isolation’: 
125,134 sudden death of a relative or 
close associate**, immigration*’, un- 
wanted pregnancy'’, attainment of a 
goal, marriage*’, divorce’, suicide or 
insanity in the immediate family, or 
menticide”®. 

Zach of the enumerated stresses has 
recognized difficulties in an approach 
to causality of mental disorder, whether 
the unit of observation is the patient 
and the method clinical, observa- 
tions are of populations of people and 
the technique epidemiological. For 
many, data would not be available 
concerning the personality of the sub- 
ject prior to mental iliness. Others 
would require a prescience not gen- 
erally available. In some instances the 
number of attendant variables would 
make study impractical. 

Childbirth as ane xample of single im- 
pact stress has the advantage of a dis- 
tinct and recognizable onset. Knowledge 
of preceding mental and physical state 
regularly is possible through the usual 
practice of prenatal care. The age 
group is at neither life extreme. Satis- 
factory controls are available. Prior 
knowledge of the imminence of the 
stress favors measurement of extent and 
severity. Observation of a single im- 
pact stress would appear a direct and 
simplified approach to the general 
problem of stress in causation of men- 
tal disorder. 

To meet the requirements of a single 
impact stress, childbirth is necessarily 
restricted to delivery and the puer- 
perium. The behavior during preg- 
nancy warrants attention, prim: arily be- 
cause of possible contributory effect. 
Observation of late manifestations dur- 
ing lactation has further potentiality 
for improved understanding. The criti- 
cal element, however, is delivery and 
its immediate aftermath. 

The stress itself has numerous ele- 
ments. Physical features include the 
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metabolic reorganization incident to 
pregnancy, the pain of delivery itself 
and the exhaustion that follows, vari- 
ously enhanced by hemorrhage, lacer- 
ations, infections, hypnotics and anes- 
thesia. There is the further metabolic 
readjustment incident to lactation. 
Insufficient rest in the days that fol- 
low, the care of the child, and an 


altered household contribute both 
mentally and phy sically. 
Psychosis After Childbirth. The 


term postpartum psychosis has been 
applied for many years to mental dis- 
order developing after childbirth. Un- 
fortunately it has come to mean many 
things to many people. What consti- 
tutes postpartum would seem readily 
interpreted, and yet all manner of dif- 
exist as to what 
childbearing are relevant the 
length of time accorded each. The 
more important consideration is wheth- 
er the illness itself is to be viewed as 
a clinical and entity, in 
which instance the term postpartum 
psychosis is correct, or whether it 
represents a syndrome, a collection of 
psychoses mi irked by a common asso 
ciation with childbirth, and thus 
properly to be termed the postpartum 
psychoses. 

Investigators concerned with this 
condition have felt the alto 
gether too rarely for clear definition of 
what cases were to be included in the 
study group. The broad view to in- 
clude within the investigation all 
instances of mental within 
limits of the childbearing process, from 
conception to the end of lactation, is 
justifiable and often purposeful accor: 
ing to the demands of a_ pi palivadis 
hypothesis. That is ‘scarcely a consii|- 
eration of postpartum events. In other 
instances, distinction is made betwe:! 
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third grouping incident to lactation. 
Sometimes each division is considered 
individually, but with great differences 
in interpretation of when the puerperal 
state ends and that termed lactation 
begins. Commonly all three are joined 
unjustific ibly w ithin the single category 
of postpi urtum psychosis. 

Thus Foundeur et al.** state that 
postpartum mental illness was broadly 
conceived to mean any mental illness 
in which childbirth was thought to be 
a major precipitating factor. White 
et al.“ admitted that postpartum, as 
they defined it, actually included ante- 
partum reactions, and that the term 
was used solely because it was the 
common one. A meaningful move to- 
ward clarity came when Victoroff'** 
chose to call all mental disorder occur- 
ring in connection with pregnancy 
“parapartum neuropathic reactions;” 
that is not postpartum but it is exact. 
In some reports, truly postpartum 
cases can be separated from the inclu- 
sive whole and sometimes that is im- 
possible. 

The more serious difficulty in at- 
tempting to decide from existing 
information the nature and frequency 
of mental disorder after childbirth 
comes from those studies where case 
requirements were stated in such in- 
definite manner as to be meaningless!*** 
or cases were included with onset 
during “lactation”. Under all cireum- 
stances great variation exists as to the 
period considered as the puerperium 
and consequently of cases of psycho- 
sis properly de signated postpartum or 
puerperal. 

Two reports include only psychoses 
observed within the first 18 days after 
delivery!®*1!5, Others put the limit at 
4 months**. Some have chosen 6 
weeks®>129_ or 2 months*?, or 6 
months®! as the cutoff time. Few in- 
vestigators™* include cases as remote 
as one year. 
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Aside from diagnostic and nosologi- 
cal difficulties inherent in mental dis- 
orders generally, lack of agreement 
about the limits of the postpartum pe- 
riod is a handicap in comparing obser- 
vations in different countries and by 
different workers. standard is 
necessary if results are to be repeatable, 
and changes recognized over the course 
of time. The following criteria are 
suggested. 

Postpartum mental disorder desirably 
should include any psychosis occurring 
within a significant time following de- 
livery. The bulk of cases will have ex- 
perienced normal delivery at term. 
Patients delivered by caesarean section, 
instances of therapeutic or criminal 
abortion, of premature delivery and of 
stillbirth are best considered as sepa- 
rate groups, although the interval that 
follows is truly postpartum. The obser- 
vation of such cases is essential and 
the resulting information would be 
anticipated as highly informative. How- 
ever, uncontrolled variables are intro- 
duced, not present in women experi- 
encing normal parturition. 

psychosis would be included 
with onset more than 3 months after 
delivery. This limit would largely ex- 
clude the so-called “lactation” cases. 
At best the period of lactation is loosely 
indefinite and highly variable, so much 
so as to be virtually m saningless. In 
some cultures relatively few women 
nurse their babies and consequently 
are not at risk. In other societies the 
period may extend to 2 years or more. 

Psvchoses with onset prior to empty- 
ing of the uterus would definitely be 
excluded, whether developing during 
pregnancy or existing prior to that 
event; and likewise recognized in- 
stances of pseudocyesis. Specific or- 
ganic or toxic psychoses attributable to 
syphilis**, to adrenal corticotropin 
therapy'®’, or to scopolamine or other 
medication®® should not be included 
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where reliable evidence is of such 
specific origin. 

The 3-month cutoff date is arbitrary, 
but not completely so. From such evi- 
dence as is available, although ad- 
mittedly inadequate, the suggestion is 
that the peak of frequency of mental 
disorder after parturition is within the 
first 2 months after delivery, with subsi- 
dence to usual levels by the end 
the third month. A limited experience 
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demonstrate diabetes or the micro- 
biological procedures that confirm ty- 
phoid fever are available for 
psychiatric disturbances. The necessary 
reliance on clinical criteria expectedh 
brings differences of opinion about the 
nature of postpartum psychosis. 


rarely 


Recognition of association ot 
mental and childbirth dates 
from Hippocratic medicine®™’. This de 
veloped readily into an assumption ol 
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Fig. 1—Percent frequency of psychotic illness before and after childbirth, 67 cases 
After 


in Great Britain is in illustration, Fig. 
1. Furthermore the assumption _ is 
reasonable that the physical, endocrine, 
and mental states of the maternal or- 
ganism will have reached homeostasis 
by that time. 

Postpartum Psychosis Not an Entity. 
With some few exceptions, the mech- 
anisms and the agents of disease re- 
sponsible for mental disorders are 
poorly understood. The counterpart of 
the biochemical measurements — that 


cause and effect. \ scanty lochia or 
the escape of blood with the milk w 
looked upon as foreboding 
sanity. Postpartum psychosis was 
viewed as a specific entity, with cer 
bral engorgement caused by mi k 
from nipple to brain a favored expla 
tion. 

These meager and 
dominated thought in the centu 
that followed; the condition continu d 
to incite interest because of its partic 
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lar nature. Even with the coming of 
the seventeenth century, marked by 
the beginnings of most of the future 
sciences, interpretation remained much 
the same. Boerhaave recognized differ- 
ences in the form that insanity took 
after childbirth but insisted that the 
cause was identical, namely parturition, 
and cases of the malady therefore the 
same despite their observed variations. 

The first orderly consideration of 
psychosis after childbirth was by 
Esquirol’ in 1845. Among cases 
collected from his private practice and 
at the Salpetriere in Paris, he found 19 
where for one reason or another moth- 
ers did not nurse their babies and 
yet a psychosis developed. The existing 
idea that the condition was incident 
to lactation was discounted. He cleared 
away a great deal of the mysticism 
surrounding the disease. 

Not many years later, in 1858, 
Marcé*’ produced a learned mono- 
graph on the subject wherein he stated 
without equivocation that no form of 
psychosis was observed postpartum 
that did not occur in man or woman 
and’ unassociated with that event. He 
found nothing specific about the dis- 
ease. These two workers, Esquirol and 
Marcé, in the best tradition of French 
clinical medicine, established the pat- 
tern that has guided thought ever since. 
The psychoses that occur shortly after 
childbirth may well be connected in 
some way with that happening but the 
linical manifestations that follow are 
f diverse nature and compatible with 
some one of the usually recognized 
mental abnormalities. 

Some years later, in 1889, James H. 
of Philadelphia summarized 
\merican opinion in equally forceful 

shion. Writing on Puerperal Insanity 

id the Insanity of Pregnancy and 
actation, he covered the broad field 

id came to the conclusion that the 

ndition was a syndrome or collection 

‘diseases, and not a disease entity. 
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Present day reviews support that 
position, those of Zilboorg from his first 
publication'’** in 1928 to the most 
recent'* in 1957; and similarly that 
of Boyd'® with a comprehensive analy- 
sis of the Mental Disorders Associated 
with Childbearing. How thoroughly 
that represents current opinion is evi- 
denced by the absence of the term 
postpartum psychosis in the last 1952 
edition of Standard Nomenclature of 
Diseases and Operations* published by 
the American Medical Association, and 
also the Diagnostic and_ Statistical 
Manual, Mental Disorders® of the 
American Psychiatric Association. 

This interpretation has developed 
from more than clinical opinion and 
observation. Hammes** compared 43 
patients with postpartum mental dis- 
order with a control group of psychotic 
married women of matched age having 
a psychosis unrelated to pregnancy and 
delivery. As groups, the two did not 
differ materially in age at marriage, age 
at time of childbirth, family history of 
psychosis, position of the patient in 
the sibling pattern, prepsychotic per- 
sonality traits, educational background 
or frequency of environmental stresses. 
A second control included married 
women of the same age range with no 
psychotic symptoms but hospitalized 
for organic neurological disease. A 
more frequent history of familial men- 
tal illness in the group with postpartum 
mental disorder was the main differ- 
ence in this comparison. 

In similar study but with 
greater attention to statistical methods, 
Tetlow!* observed the same difference 
as regards heredity factors between 67 
patients with postpartum mental dis- 
order and two control groups. The test 
series included a high proportion of 
single women, about 10%; some 18% of 
pregnancies were illicit. Three were the 
result of an incestuous union. A further 
4 of the series had been sexually pro- 
miscuous, in contrast to none of the 
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normal or psychotic controls. Only one 
of the psychotic controls and none of 
the normal group had given birth to a 
child before marriage. This is not to be 
confused with unwanted pregnancy; 9 
of the normal controls admitted to this, 
but nevertheless had become success- 
ful mothers. He concludes that the ab- 
normalities of reproductive life, es- 
pecially in its social aspects, though 
not universally applicable to the whole 
series of childbearing psychoses, are 
nevertheless striking enough to arouse 


TABLE 1—CLINICAL NATURE OF 


Manic- 
Number depressive 

Reference Year of Cases % 
Kilpatrick?? 1911 50 
Gregory*? 1924 114 46 
Strecker!27 1926 50 36 
Ellery?® 1927 89 30 
Stone!26 1928 85 35 
Anderson® 1933 50 70 
Smalldon!24+ 1940 930 49 
Boyd! 1942 150 31 
Brew!? 1950 83 4] 
Foundeur#® 1957 100 25 
Martin®! 1958 37 
Madden§7 1958 116 15 

TOTALS 1208 38 


suspicion that a psychosis supervening 
upon pregnancy is not an isolated and 
inexplicable event, but is expressive of 
a deep-seated disorder or maladjust- 
ment of the reproductive function. 
Foundeur ef al.** in 1955 compared 
100 patients with postpartum mental 
disorder and control group of 100 
female patients admitted to the same 
mental hospital, matched for age and 
year of admission but with childbirth 
excluded as a precipitating factor. Sig- 
nificant differences in psychiatric diag- 
noses were observed. This was not 
interpreted as a basic difference in 
mental reaction to childbirth but to 
represent only a difference in life ad- 


justment whereby certain patie nts were 
excluded from experiencing marriage 
resulting in childbirth. The results did 
not appear to justify interpretation of 
postpartum mental disorder as a spe- 
cific illness, any more than to judge 
those young patients who react un- 
favorably to the environment of an 
advanced education as having a “col- 
lege psychosis.” The temporal connec- 
tion is obvious, but the postpartum 
group was regarded as no different in 
respect to diagnosis and prognosis from 


POSTPARTUM MENTAL DISORDER 


Schizo- Toxic Exh. Psycho- 
phrenia Psychosis neurosis Others 


14 32 
16 27 -— 1] 
26 34 2 2 
24 14 2 
45 19 — ] 
18 8 1 — 
29 4 13 5 
18 29 14 8 
51 3 
50 — 21 

59 3 -— 

65 20 — 
34 15 5 


any other group of female. patients 
admitted at the same age for mental 
illness. 

The interpretation of postpartum 
psychosis as a syndrome and not a 
disease entity was not unanimous, then 
nor now. The older view rathe 
naturally maintained adherents* in th 
19th century, despite the clearcut defi 
nition of the problem by Esquirol an 
Marcé. Toxic exhaustive psychosis afte 
a long hard labor still is believed b 
Bos to be a distinct clinical entit 
and yet it is significant that this diag 
nosis progressively loses ground, to b 
supplanted mainly by schizophreni. 
Table 1. As for the general phenom: 
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non of psychosis after childbirth, few 
continue to believe that it is a disease 
of itself?. 

The time relation of the condition, a 
peak of cases shortly after delivery, is 
too striking to reconcile with a view 
that pregnancy has no place as a factor 
in causation, despite the nonspecific 
reaction. Based on what is known and 
on trends of opinion, three hypotheses 
may be offered in explanation of the 
part of childbirth in the complex of 
causation. 

As for the first, the puerperium is 
to be considered a significant event in 
the natural history of the mental 
breakdown, through stress arising 
either through phy sical factors such as 
ul disturbances or hemorrhage, 

r through psychological or emotional 
causes, sometimes external as an un- 
wanted pregnancy, or internal from 
psychological difficulty in adjusting to 
motherhood. 

A second tenable hypothesis is that 
childbirth acts as any one of a number 
of precipitating events against a back- 
ground of host constitution, inherited 
or acquired and predisposing to psy- 
chosis, the psychosis being nonspecific 
and indistinguishable from that unre- 
lated to pregnancy. 

A third hypothesis is the existence of 
a host deficiency, a personality or 
physical defect, relating specifically to 
sexual and reproductive life. 

The Postpartum Psychoses. On the 
premise that the psychoses occurring 
itter childbirth are a collection of dis- 
cases, interest now turns to the clinical 
cillerentiation practiced in representa- 
ve series of cases over the past half 
century. The data in Table 1 are unsat- 
ac tory; they are not at all comparable 
from one series to another. Most auth- 
ors included cases occurring during 
p egnancy, before parturition, although 
h ipatrick™* and Madden et did 
1 t. The period designated postpartum 


varied within wide limits; in many 
instances it included late cases occur- 
ring well after the puerperium during 
lactation. 

The more serious difficulty is in the 
broader problem of psychiatric nosol- 
ogy'** and in diagnostic criteria that 
change from year to er. This is 
no feature individual to this problem; 
it runs throughout all of an epidemiol- 
ogy of mental disorder. The changes 
in frequency of the main diagnostic 
categories in Table 1 are far less indica- 
tive of an altered character of disease 
than of changing fashions in diagnostic 
terminology. 

The diagnoses made are more or less 
individual to the times when they were 
recorded. Some series are from other 
countries which further complicates 
matters because of varying racial", 
cultural!’ social®* and ~=economic 
conditions. Comparison is further com- 
plicated in that within a country and 
between countries this and other prob- 
lems in mass mental disease are under- 
taken by workers from a variety of 
disciplines. Morrison** has generalized 
on epidemiological studies in mental 
disorder as being characteristically by 
psychiatrists in the Scandinavian coun- 
tries and by sociologists in America. 

Until mental health can be defined 
better than it now is", until knowledge 
of etiology improves, and measure- 
ments of precision are developed to 
bring mental disease to something ap- 
proaching an objective entity''”, the 
promise of more exactness is poor. For 
diagnostic terms merely to stay put 
would help materially. With these 
weighty reservations the data of Table 

l are examined. 

Manic-depressive psychosis was the 
favored interpretation of postpartum 
mental disorder a half century ago. 
The trend has been consistently down- 
ward so that recent series of cases in- 
clude no more than one-third so 
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classified. Since schizophrenia — has 
maintained its position as the other 
common condition, it follows that the 
majority of are currently so 
judged. A material decrease is noted 
over he years in the recorded fre- 
quency of toxic exhaustive psychosis" 
4.124" presumably in part from the in- 
troduction of antibiotics and an im- 
proved obstetrical practice*! and partly 
to be accounted for by revised ideas 
about diagnostic criteria*’'*7, Psycho- 
neuroses were included by some 
authors and not by others. The list of 
other conditions has epileptic psycho- 
sis, alcoholic psychosis, general paresis, 
acute transitory excitement and psv- 
chosis with psychop: ithic personality, 
some being palpably unrelated to child- 
birth and others ordinarily of such slow 
evolution as clearly to antedate that 
event. 

The end result of the psychoses as- 
sociated with childbirth is at least as 
favorable as for psychoses in general. 
To speak of prognosis in specific terms 
is manifestly impossible because of the 
number of entities included in the syn- 
drome. The condition is not without 
hazard to life. 

The records of Broadmoor prison in 
England for 1900 to 1924 show that 
42.8% of 388 female admissions was for 
child murders due to insanity 


cases 


associ- 


ated with childbirth®?, the majority 
being for crimes committed during 
lactation; and that 98 of 166 women 


convicted of infanticide admitted sui- 
cidal ideas and 59 actually attempted 


suicide™*. Specific identification of pa- 


tients with postpartum psychosis and 
suicide is not possible from the data. 
In ordinary mental hospital practice in 
England! 41% of 56 patients experi- 
encing mental illness during pregnancy 
and 21% of 203 puerperal patients at- 
tempted suicide. Zilboorg'**» observed 
an absence of suicidal and infanticidal 
attempts in schizophrenia associated 
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with childbearing, - but noted their 
common presence in other forms of the 
postpartum psychoses. Foundeur et 
al.** had one insti ince of suicide among 
100 cases and “many” attempted it. 
Agreement is general that a destructive 
tendency is greater among depressed 
patients than in manic or schizophrenic 
cases. 

Frequency of recurrence with subse- 
que nt pregnancies has clinical interest 
in respect to prognosis and manage- 
ment, and theoretical interest in rela- 
tion to the type of disease under such 
circumstances, whether the same or of 
different manifestation. The data of 
Table 5 suggest a greater frequency 
incident to first pregnancy and_ that 
recurrence is neither a regular nor an 
expected event. Many indeed 
do not occur after first pregnancy but 
with later ones, and not infrequently 
are interspersed as single ¢ 
a number of 


Cases 


vents among 
uneventful deliveries. 
Such behavior is not surprising because 
no two pregnancies are likely to be 
associated with equal numbers and 


kinds of stress. Indeed there is good 


-reason for the assumption that stress 


varies distinctly with each parity, as is 
brought out later in discussion of that 
characteristic. 

In the experience of White et al.'° 
3 recurrences were noted among the 27 
subsequent pregnancies of 22 patients 
having had postpartum mental dis 
order. Another study*? of 116 patients 
included 56 who recovered; 28 of them 
thereafter had more children 
uneventfully. Infrequent reports ar 
of several pregnancies, each with post 
partum mental disorder. One patient* 
developed a psychosis following birt! 
of each of her 3 illegitimate children 
Two patients experienced postpartun 
mental disorder after each of their 
and 12 pregnancies respectively” 

The chance of recurrence has ha 
attention from Vislie'* and from Lin 
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and Polatin®?, who calculate a seven 
to one risk of recurrence after an initial 
illness. According to the data of Table 
3, the risk is thus about 100 times 
greater than random chance. The gen- 
eralization is warranted from broad 
experience with the condition®™** that 
when recurrence does take place, it 
manifests itself in the same. clinical 
form as previously. This speaks for the 
origin of the condition not in a specific 
relation to pregnancy and childbirth 
itself, but rather in the background 
provided by the personality and psy- 
chic constitution of the pi articular host. 
Such considerations, along with the 
dominant position of schizophrenia 
among puerperal psychoses, support the 
need for scrutiny of medical histories 
preceding conception"? and during 
pregnancy, as well as the events asso- 
ciated with parturition itself. The aim 
is to eliminate patients with antepartum 
onset of mental illness, to distinguish 
a possible group with a background of 
personality disorder presumably pre- 
cipitated into psychosis at parturition, 
and to separate a third division having 
no recognizable mental disability be- 
fore childbirth. 
The concern here is with psychoses 
after childbirth but the frequent oc- 
currence of emotional disorders of 
lesser moment has significance in that 
they may herald a future psychotic 
difficulty®®. The condition is common 
enough to be known colloquially as 
the “maternity blues;” it is not attrib- 
uted much importance by most obste- 
tricians®?. Sclare!* notes the condition 
prim: arily one of primigravidae, 
haracterized by mild or moderate de- 
pression toward the end of the first 
uerperal week with weeping, apathy 
id fatigue. He ascribes this depres- 
ve reaction as symptomatic of narcis- 
stic loss suffered by the patient before 
he has “rediscovered” her child. 
lalleson*’ groups this emotional let 


down or puerperal depression with 
other endocrine readjustments associ- 
ated with the phy siology of reproduc- 
tion. De Armond* is convinced of a 
particular type of postpartum anxiety 
reaction with no symptoms of psycho- 
sis and recovery within a_ relatively 
brief period. Hemphill®® and Hegarty** 
are both in accord with the general- 
ization that postpartum psychosis is 
no different from that seen under usual 
circumstances and that the condition 
includes most of the commonly recog- 
nized psychotic conditions. They re- 
port indepe ndently a type of puerperal 
depression considered distinct and pe- 
culiar to parturition. In many ways it 
resembles involutional melancholia®® 
The personality is rigid and restricted 
in contrast to manic depressive psycho- 
sis. Like puerperal schizophrenia, it ap- 
pears within the first fortnight after 
delivery, sometimes in the first week. 
Ideas of guilt and unworthiness are 
prominent, in addition to depression, 
indecisiveness and lack of concentra- 
tion. There may be lack of interest in 
the child or fear that it may be harmed. 
Hegarty** has termed it postpuerperal 
recurrent depression, with exacerba- 
tions commonly associated with the 
menstrual cycle. These disorders war- 
rant individual attention and a search 
for possible relationship to the true 
psychoses. 

Occurrence. Rates of occurrence of 

particular disease are the starting 
point in any orderly epidemiological 
investigation. The size and seriousness 
of the problem determine the amount 
of effort and financial resources reason- 
ably to be expended in a search for 
causes and development of a control 
program, in respect to the problem 
itself and in relation to other demands 
of the public health. 

From such rates comes direction as 
to the most propitious time, place and 
population for field observations. The 
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possibilities of fundamental informa- 
tion for the general class of diseases 
are from the same source. Rates of 
occurrence are also a principal guide 
to technical and practical aspects of 
an experimental design best suited to 
acquiring the desired answer. 

The essential values are prevalence 
or number of cases existing at a pre- 
scribed time per unit of population; 
and incidence, the rate at which new 
cases are occurring in the population 
at risk, commonly on a yearly basis. 
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Such surveys of mental disorder as 
have been made deal with the general 
problem and not with specific diseases. 
Military and industrial health records 
are of occasional aid for limited age 
groups or selected groups of people. 
Existing information on the broad 
occurrence of psychosis after child- 
birth in general populations is to be 
had only through indirect methods and 
a willingne ‘ss to settle for estimates and 
extrapolations rather than facts. 

The relative frequency of the post- 


TABLE 2.—FEMALE ADMISSIONS TO MENTAL HOSPITALS, MENTAL ILLNESS 
ALL FORMS, AND PSYCHOSES ASSOCIATED WITH PREGNANCY AND WITH 
THE PUERPERIUM; SELECTED HOSPITALS OF UNITED STATES, CANADA, 
UNITED KINGDOM, PORTUGAL AND FRANCE, 1903 TO 1955 


Reference Year Country 
Jones®® 1903 U.K. 
Stone!26 1928 USA 
Frumkes*4 1934 USA 
Cruickshank?® 1940 Canada 
Brew!7 1950 USA 
Balduzzi!! 1951 France 
Kline? 1955 USA 
Polonio!7 1955 Portugal 
TOTALS 


Recorded deaths are one source of in- 
formation, provided diagnostic criteria 
are of a nature to give exactness and 
the case fatality and duration of ill- 
ness are well established. Death from 
the postpartum psychoses is uncom- 
mon, identification of those that do 
occur is inexact, and case fatality is 
not much beyond a guess. 
Mental illness is not re portable as 
are the infectious diseases and some 
few others, which that 
source of information. A direct means 
is by population survey, so frequently 
applied these days to many disease 
processes including mental disorders. 


Rates per 1000 
Female Admissions 


Psychoses 


Female During Postpartum 

Admissions Pregnancy —Psychoses 
3500 16 58 
1620 12 41 
3209 7 31 
3360 4 21 
3456 6 24 
750 9 54 
400 33 98 
5300 3 43 
21595 8 40 


partum psychoses among all patients 
admitted to selected mental hospitals 
in the United States, Canada, United 
Kingdom, France and Portugal is pre 
sented in Table 2. Hospital populations 
in themselves are selected populations 
their constitution determined largel) 
by the customs and conventions of th: 
community, and by the availability o! 
hospital and professional facilities. In 
variably they represent special socia 
and economic groups® of the genera 
population™. Obviously they do m 
include all cases of mental disease an: 
they are not a fair sample. The rat 
of Table 2 are based on total femal 
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admissions, taking no account of risk 
of the disease by age, marital status or 
fertility. In these particular populations 
the average frequency of psychoses 
associated with childbirth among all 
psychoses of females was 8 per 1000 
female admissions, with the upper 
limit 33 and the minimal value 3. How 
much figures would be aug- 
mented by patients. who recover at 
home, experience mild or transitory 
illness, or are cared for in general hos- 
pitals, is unknown. The relative fre- 
quency of psychoses during pregnancy 
to those occurring postpartum was in 


these 


TABLE 
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hill’s®® figure of 1.4 per 1000 perhaps 
as characteristic of the present day as 
any. The condition is marked as rela- 
tively infrequent. 

Frequency by Stage of Childbirth. 
Few reports of postpartum psychosis 
have been restricted to illnesses within 
the puerperal period, and as has been 
seen the limits set for the duration of 
that state vary materially, from 18 
to as long asay ear”, Essentially 
half of re ported series add a separate 
category to include cases first manifest 
during lactation and after the puer- 
perium is judged to have ended. The 


3.—PARTURIENT WOMEN AND CASES OF MENTAL ILLNESS ASSOCIATED 


WITH CHILDBIRTH, SELECTED POPULATIONS, 1848 TO 1952 


Reference Year 
Reid! 1848 
Mac leod®5 1886 
Jones®® 1896-1900 


1928-1930 


Solomons!?5 


Irish Free State 
Rotunda Hospital 


Queen Charlotte 


Hospital 


Hemphill>® 1952 


essential proportion of one to five. With 
reasonable certainty puerperal psy- 
chosis is not one of the commoner 
mental disorders admitted to mental 
hospitals. 

Another approach to occurrence of 
mental illness after childbirth is by 
reported frequency of such events 
«mong parturient women. The data of 
‘able 3 are again from selected pop- 
lations, sometimes hospital deliveries 
vith the limitations characteristic of 

| hospital populations, in one instance 
computed for a general population, and 

riously from private practice and 

‘nics. Observations ranged from a low 
‘ ilue of 0.8 per 1000 deliveries to as 

gh as 2.5 per thousand, with Hemp- 


Cases of 

Total Mental Illness Per 

Deliveries 1006 Deliveries 
8,388 
11,940 3.35 
132,652 19 
175,370 09 
54.000 15 
10,730 08 
81,000 14 


remainder report only for the puer- 
perium although that many times ex- 
tends into what others have interpreted 
as the period of lactation. Frequent 
failure to define the two periods com- 
pounds difficulties in interpretation. 
Almost invariably data also are given 
for psychoses arising during pregnancy 
and before delivery. Sometimes they 
are cited separately, often they are in- 
cluded in the total, a practice that 
clearly accounts for some of the wide 
variations between series. 

Of some 1859 assembled cases, 17% 
occurred during pregnancy, Table 4. 
Some few series show a high propor- 
tion in this category but in general 
the distribution is remarkably even 
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over the course of more than 50 years, 
in different countries and with chang- 
ing criteria for diagnosis. 

The bulk of cases are after the birth 
of the child, essentially five-sixths, 83%. 
Again generalizing, the higher values 
are where late cases during lactation 
were included in total postpartum 
occurrence. A fair uniformity is evident 
over the years, with allowance for dif- 
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over a 9 months period of risk, and 
lactation cases during much the same 
time. The period of risk for cases of 
the puerperium is about 3 months and 
vet about two thirds occurred there. 
Fig. 1 is in illustration. 

If the concern is with stresses asso- 
ciated with childbirth as a feature of 
the mosaic of causality in mental dis- 
order they are to be looked for to 


TABLE 4.—MENTAL ILLNESS ASSOCIATED WITH CHILDBIRTH, 


BY TIME 


OF ONSET 


Time of Onset, Percent of Cases 


Total 


Number 

Reference Year of Cases Pregnancy Puerperium Lactation Postpartum 
Aschaffenburg? 1901 132 93 57 A 77 
Jones6? 1903 259 99 16 32 78 
Clouston? 1904 90 17 83 
Ricksher!11 1909 70 14 61 25 86 
Clarke2? 1913 17 63 20 83 
Stone!26 1928 85 99 78 
Frumkes*#4 1934 123 18 72 10 82 
Davidson®! 1935-36 60 13 87 
Fishback42 1936 88 1] 65 24 89 
Harris®® 1936 45 10) 60 
Anderson® 1937 50 26 _ 74 
Ordway! 1942 45 18 _ 82 
Cruickshank? 1940 84 15 85 
Skottowe!23 1942 26 i 96 
Chapman”? 1947 90 27 — 73 
Brew!? 1950 103 19 
Balduzzi!! 1951 70 10 74 16 90 
Kline? 1955 45 16 — — 84 
Poloniol%7 1955 244 6 78 16 94 
Martin®! 1958 75 15 14 }] 85 

TOTALS 1859 (24)° 83 


*Percentages in parenthesis are for cases separable by pregnancy, puerperium and. lactation 


ferences in observers, in local condi- 
tions, criteria for diagnosis and in 
standards of practice. 

Using series where separation is by 
the three divisions, cases recognized 
during lactation account for 24% of the 
total, somewhat in excess of cases dis- 
covered during pregnancy, 15%. The 
concentration is during the puer- 
perium, 61%. 

These distributions have added sig- 
nificance in that pregnancy cases are 


advantage during the puerperium!’ 
The early and late cases may contribute 
useful information but they should be 
studied as independent groups. Thi 
issue is not to be confused by inapt 
dilution of the seemingly more signifi 
cant puerperal cases. The inference 0 
a causal relationship is sufficienth 
strong even from these hopelessly in 
adequate data to warrant investigatio1 
by controlled experiment and soun: 
method. 
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One further feature in time of onset 
is the rather remarkable freedom of 
the first 48 hours postpartum. Onset 
within this period rarely has been ob- 
The protective mechanisms 
are unknown. Were these psychotic 
conditions of infectious origin, the 
curve of developing cases, Fig. 1, would 
suggest an incubation time, a concept 
indeed currently receiving attention** 
in malignant and other chronic disease 
of noninfectious nature, especially 
those processes resulting from a single 
exposure to a recognized agent. 

Place. The data cited in Table 
are from widely distributed sources in 
the United States, England and Wales, 
Scotland, Germany, France and Portu- 
gal. The similarity of occurrence per- 
mits in inference that causative factors 
are to be looked for in host character- 
istics rather than in features of the 
environment. 

Physical Characteristics of the Host 
and Causality. From the fundamental 
matters of time and place, and the 
general dimensions of psychosis after 
childbirth as a problem of populations, 
attention now turns to identified or 
suggestive characteristics of host and 
environment potentially bearing on 
'. So far as the host popula- 
tion is concerned, there are physical 
and mental qualities to consider. 
\mong physical features are the pri- 
mary matters of age, sex and race. 

Age at Onset. The nature of the con- 
dition restricts age at attack essentially 
to years 15 to 45, with cases centered 
in early adulthood. That is the age of 

iaximum fertility and the usual age 
t marriage. The distributions recorded 
| the usual clinical report', that 
cases are fewest at ages less than 20 
ears (4%) and more than 40 years 

‘%) with most cases at ages 20 to 29 

52%) are meaningless; they reflect 

» more than the relative fertility of 

\ildbearing women", The main con- 


causation 
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sideration is whether psychoses after 
childbirth occur more or less frequently 
at a particular age than would be ex- 
pected for childbearing women of that 
age group. From such comparison 
Vislie™*® concluded that the older 
mother in Oslo has an increased chance 
of developing postpartum mental dis- 
order. Of his relatively small sample 
of 70 cases, 24% were aged 35 to 39 
vears while the general female popula- 
tion had only 17% in that age group. 
The 40- to 44- age group included 15% 
of his patients and only 8% of the gen- 
eral population. 

Tetlow'*® compared a group of pa- 
tients with psychoses associated with 
childbirth and another group of child- 
bearing age but with no such associa- 
tion. The nonpuerperal group was 
somewhat older. Hemphill** felt that 
older women were not particularly 
vulnerable to postpartum mental dis- 
order, an opinion supported by fre- 
quency according to parity, shortly to 
be considered. The impression of 
Zilboorg'**” was that women destined 
to develop postpartum mental disorder 
were late in marrying, often at 25 to 35 
vears of age. 

Age conceivably may enter into the 
complex of causality other than through 
considerations of how old the patient 
at the time of delivery. Goodman* 
investigated the relationship between 
maternal age at parturition and the 
incidence of mental disorder in the 
offspring. Schizophrenic patients had 
mothers of greater maternal age than 
would be expected, and for all mental 
illness there was a deficit of mothers 
under 25 years of age and for the most — 
part an excess of mothers aged 35 years 
or more. An hypothesis of hereditary 
influence or of preceding personality 
disorder as a determining factor in psy- 
chosis after childbirth would require 
investigation of the age of the patient's 
mother at the time the patient was 


() 
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born, and of sibling order. In one series 
of postpartum psychoses** 15 of 32 pa- 
tients were the youngest daughter and 
an additional 9 were the only d: aughter. 
The assumption is reasonable that 
the longer a person lives, the greater 
the number of exposures to stress. If 
stress is relative to mental disorder and 
if stress is additive, then the older 
mother would be expected to have 
accumulated more stress effect than 
the young primipara. The chance of 
postpartum mental disorder would be 


Reference Year 
Clarke2? 1913 
Parfitt!®4 1934 
Davidson?! 1935-36 
Harris°® 1936 
Fishback#2 1936 
Cruickshank?9 1940 
Ordway!3 1942 
Brewl7 1950 
Hemphill5® 1952 
Hammes” 1955 
Polonio!°7 1955 
Vislie!38 1956 
Madden’? 1958 
TOTALS 


greater. The hypothesis is equally 
reasonable that continued exposure to 
stress results in ability to adapt and 
thereby acquire resistance. Older 
mothers would then be less susceptible. 
The information on age to be de- 
rived from reported series of cases is 
conflicting and commonly inadequate. 
The related characteristic of parity 
appears to have more value. 

Parity. Psychosis after childbirth 
recorded in some series according to 
the particular parity. The usual prac- 
tice distinguishes only primiparae, 
which is purposeless without a base- 
line for the two groups. There are more 


160/378 The American Journal of the Medical Sciences + September, 1959 


multiparae than primiparae among 
married women, and assurance further- 
more is lacking that the same patient 
has not been counted twice in series 
collected over a number of vears. 
Table 5 gives the frequency of men- 
tal illness associated with childbirth by 
the rough division of primiparae and 
multiparae where as usual the numbers 
commonly include cases in pregnancy, 
puerperium, and lactation. The 13 
series are from four countries of Europe 
and North America, 7 of them from 


TABLE 5.—MENTAL ILLNESS ASSOCIATED WITH CHILDBIRTH, BY PARITY 


Parity, % of Cases 
Number 
of Cases Primipara  Multipara 


75 39 61 
14 86 14 
60 55 15 
15 16 54 
8S 57 13 
84 53 17 
15 61 39 
103 19 51 
116 49 51 
13 30 70 
244 65 35 
67 60 10 
116 58 42 
1100 54 16 


the United States. Births in the United 
for 195] permit an estimate 
of numbers of primiparae in relation 
to multiparae; the ratio was one primi- 
para to 2.3 multiparae. 

Of 1100 patients in Table 5 with 
mental disorder associated with child- 
birth 54% were primiparae and 46% 
multiparae. Adjusting to the base 
figures of the general American popu- 
lation, there appears little doubt that 
the condition is primarily one of primi- 


parae. The expected proportion of 


cases among primiparae would be 31% 
were the risk equal. Some bias is likely 
in that women experiencing mental dis- 
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order with the initial childbirth might 
choose not to conceive again or be pre- 
vented from so doing by commitment 
to a mental hospital. This feature and 
the extent to which duplicate cases 
are included can only be determined by 
actual survey and subsequent observa- 
tion of patients through childbearing 
life; the births that occur later are re- 
ported to official health agencies but 
postpartum psychoses are not'*, 

Vislie'** has suggested that an inter- 
val between pregnancies of 5 years or 
more results in much the same stress as 
it the host were a primipara. 

Studies from another field, that of 
population dynamics'"’, introduce evi- 
dence that considerations governing 
reproductive behavior have elements 
that are specific to each order of birth, 
which is to say that factors governing 
the incidence and timing of ‘the third 
and fourth child may differ substan- 
tially from each other and from those 
governing the second child. Undoubt- 
edly the total size of family desired is 
important, but the behavior with re- 
spect to each child contains elements 
not comprehended in goals of total 
family size. Reproductive behavior is 
discrete with respect to birth order. 

Sex. Off hand, no question of sex 
would appear pertinent to this illness. 
There is no question that females have 
babies. However, in earlier discussion 
of the nature of stress, it was empha- 
sized that no stress is wholly physical 
or wholly mental. That holds especially 
for the stress incident to childbirth 
which clearly has its physical and its 
nental components. 

Observation of the reactions of hus- 
sands when a child is added to the 

amily conceivably could contribute 
nformation on the relative significance 
{ mental and physical stress associated 
ith that event; the husband is ex- 


osed to one, the wife is at risk to both. 
\ group of husbands might well serve 
has re- 


s a useful control. Victoroff'*? 
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ported 6 male patients with mental 
disorder associated with pregnancy of 
the wife, in some instances recurring 
with successive pregnancies. No Sys- 
tematic study has been made. 

Race. No information is at hand on 
the importance of race as a determining 
factor in frequency of the postpartum 
psychoses. Data on a population basis 
for mental disorders in general are 
largely lacking, even for racial fractions 
of the United States. Through surveys 
thus far made, the best judged opinion 
is that mental illness as a whole is less 
frequent among Negroes than whites, 
the Baltimore studies**** being indica- 
tive. Admission rates for the non-white 
population to mental hospitals of the 
United States have exceeded 
recent years those for whites. So far 
as the postpartum psychoses are con- 
cerned, existing information is restricted 
almost wholly to white populations of 
Europe and North America. 

Three studies, all from the same 
hospital and over a span of 50 years, 
give divergent results about members 
of the Jewish race. The two earlier 
investigations'**'** Jed to the conclu- 
sion that they were more than usually 
susceptible to postpartum mental dis- 
order. The more recent study* in 1957, 
this time with a control group of pa- 
tients with psychoses unrelated to 
childbirth, failed to establish a racial 
difference'**. Almost nothing is known 
for other races. 

Multiple Births. The occurrence of 
multiple births conceivably could re- 
sult in enhanced stress, both physical 
and mental, compared with single 
births, and hence a greater frequency 
of postpartum mental disorder. Statis- 
tically the chance of common occur- 
rence of the two events is unlikely, 
and information is expectedly scanty. 
In a study of 81,000 births Hemphill** 
found no evidence that multiple births 
were any added hazard. 

Endocrine Factors. Since mental dis- 


orders after childbirth include most 
recognized psychoses and_ since all 
specific endocrine disturbances have 
been demonstrated at one time or 
another in puerperal mental break- 
down’, causative relations are to be 
sought in those alterations in hormonal 
equilibrium peculiarly a part of child- 

bearing'!, Closely allied to hormonal 
considerations are the biochemical 
changes incident to psychotic illness?! 

118: they have not been specifically in- 
vestigated in relation to psychoses after 
childbirth. 

Both Malleson*S and Schmidt!!* are 
of the opinion that postpartum mental 
disorder is the result of hormonal im- 
balance. Delay et al.*° noted that the 
return to normal may be predicted 
either by resumption of the menstrual 
period, or return of the endometrium 
to normal as judged by biopsy. None 
of his 19 puerperal psychoses recovered 
until the menstrual cycle was_ re- 

established. Vislie™* came to the op- 
posite conclusion, in that 25 of 67 pa- 
tients resumed menstruation during 
active mental difficulty. 

Animal experiments were cited by 
Hemphill®® in support of a hormon: ul 
influence. Removal of the stciatin by 
caesarian section or prevention of the 
animal from normally eating it, re- 

sulted in a lack of interest in the off- 
spring he absence of maternal in- 
stincts. He suggests in man that sudden 
deprivation of the placenta with its 
hormonal content results in a disturb- 
ance of endocrine equilibrium in turn 
acting on a predisposed constitution to 
produce mental illness. 

The few necropsies of patients dying 
of a postpartum psychosis*! have pro- 
duced no helpful information about 
specific changes in endocrine organs. 
Simpson'** observed that in mental dis- 
ease generally no constant relationship 
exists between type of psychosis and 
kind of endocrine disorder, with the 
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implication that hormones do not de- 
termine but rather precipitate or reveal 
an underlying psychotic disease or 
tendency. 

General Physical Health. A remark- 
able absence of physical Ties in those 
who later develop postpartum mental 
disorder has been reported by a num- 
ber of observers!2°:!*°, Only Haworth? 
felt that physical de pletion was an 
important factor; only 28 of 117 pa- 
tients with psychosis: associated with 
childbirth were in a satisfactory state 
of general health. 

Psychic Constitution of the Host. 
The presence or absence of recogniz- 
able mental disorder preceding a 
puerperal psychosis, and the person- 
ality pattern of patients developing 
that condition, bear strongly on ques- 
tions of origin, and support of one 
or other of the three hypotheses earlier 
advanced. Vislie' noted that 13. of 
his 70 clinic cases had a history of 
mental illness prior to that experienced 
with the birth of a child. In 82 cases 
reported by Cruickshank** mental ill- 
ness preceded the first pregnancy in 
11 instances, 14%. Comparison of a 
group of patients with postpartum 
mental disorder and a second group 
of women whose psychosis appeared 
inde ‘pendently of childbirth, showed 
almost precisely the same frequency 
of preceding mental illness’, about 
30%. Eleven of SO cases of puer- 
peral psychoses studied by Martin®! 
had a previous mental disorder unre- 
lated to pregnancy; observation was 
careful and long term. 

The patient with psychosis after 
childbirth has been described by Zil- 
boorg'**® whose experience with this 
disease extends over more than 30 
years, as sexually frigid, potentially 
homosexual, and a chronic masturbator, 
failing to outlive the oedipus phase of 
psychological growth and with main- 
tained sadistic tendencies toward men. 
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This characterization was judged par- 
ticularly applicable to those patients 
whose illness took the form of schizo- 
phrenia. Another investigator'*, study- 
ing at a later date some of the cases 
Zilboorg had studied, rarely found 
homosexual tendencies. 

In a thorough study of 50 patients 
with postpartum me ntal disorder com- 
pared with 50 cases of nonpuerperal 
psychosis Anderson® found no differ- 
ences in menstrual history, dysmenor- 
rhea being as frequent in one group 
as the other. Premarital sexual life was 
essentially the same. The frequencies 
of homosexual tendency and mastur- 
bation did not differ. With respect to 
frigidity, his observations tended to 
agree with those of Zilboorg. In a simi- 
lar controlled study*’, frigidity and 
homosexual tendency were not exces- 
sively manifest. 

A careful analysis of 31 patients ex- 
periencing psychoses after childbirth 
led McNair" to the generalization that 
the usual patient is a dependent woman 
deeply challenged by her baby to the 
extent of unique demands upon her 
re apacity for love. More specifically 
“she is a woman who first has not be- 
come emancipated from her parents, 
secondly has a low self-esteem, thirdly 
needs an excessive amount of love her- 
self and fourthly has a naive trust in 
iecepted persons in authority to the 
point of gullibility.” 

The person: ility pattern® the 
preceding history of patients*? devel- 
oping psychosis ‘after childbirth is of 
uch significance in understanding the 

rigin of this condition, that a pooling 

' effort by obstetrician and psychia- 

ist with collaboration of internist and 

idocrinologist would appear highly 

— The psychiatric hospital i 

a particularly advantageous posi- 
mn pte which to view the general 
istetrical population from which the 
ndition derives. The obstetrician sees 
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the occasional case but with a practice 
of a thousand deliveries a year will 
likely encounter no more than two, 
Table 3; in a lifetime the number is 
not great. The psychiatrist works as it 
were in a collecting station and may 
see hundreds of cases within a rela- 
tively brief period. Thus it is that the 
psychiatrist tends to amplify the im- 
portance of physical and psychopatho- 
logical factors in childbearing while 
the obstetrician inclines to the oppo- 
site view of a normal physiological 
process. An approach to understanding 
of the mental and physical stresses of 
childbirth conceivably would include 
matched samples of normal parturient 
women to obtain a base line, an evalu- 
ation of psychotic women without com- 
plicating pregnancy, and the two 
compared with a test population of 
patients with a postpartum psychosis. 
Heredity. Hereditary influence in 
causation of mental disease may be 
evaluated either by derivation of pedi- 
gree and study of family history, by 
the probant method and sibship, or by 
the twin method. Theoretically, all are 
applicable to postpartum mental dis- 
ease. In practice only the first two 
have been used because mental dis- 
order after childbirth and the birth 
of twins are both too uncommon. 

Ringel and Solms''* observed puer- 
peral psychosis in 2 sisters. Another 
case report'’ deals with a mother and 
2 daughters who had postpartum 
schizophrenia and other daughters 
who went through childbirth unevent- 
fully. Puerperal depression after de- 
livery of male children only has been 
reported for each of 3 sisters*?. 

The significance attached to heredity 
varies w videly among collected cases 
giving attention to that factor. No 


hereditary predisposition was found 
among 81 patients with postpartum 
mental disorder originating in 54,000 
deliveries in Dublin'*®. The stated fre- 
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quency in other instances has ranged 
from 14%"!, to and 38%! and as 
high as 17709 and 

The importance of heredity in post- 
partum mental disorder has ‘had little 
attention from geneticists concerned 
with mental disorder; there is no men- 
tion of the condition in the review by 
Hooker and Hare. Reliable evidence*® 
is essential to an hypothesis that the 
type of person who becomes pregnant 
is the determining factor in postpartum 
mental disorder. 

Environment and Causality. Causa- 
tive factors resident in the environ- 
ment are considered to advantage e pi- 
demiologically as within three general 
categories, those of the physical en- 
vironment, of the biological environ- 
ment and of the social environment*” 
The social environment has an aon 
standing position in an epide miology 
of mental disorder*! and likewise in the 
particular condition, psychosis after 
childbirth. 

Anesthesia during childbirth is a 
chief feature of the physical environ- 
ment conceivably to be considered 
among questions of causal relationship. 
The presumed effects are in two direc- 
tions. The first is on the psyche to 
which Deutsch** attaches importance 
through denying to the mother the 
complete experience of childbirth. A 
second possible effect is on the physiol- 
ogy of the mother**. A possible influ- 
ence of anesthesia on postpartum 
mental disorder, while mentioned!?:*2, 
has not been critically examined; it 
would seem to have a minor place. 

The biological result of a dead fetus, 
or birth of a child with a congenital 
anomaly, has every suggestion of re- 
sulting in an emotional impact of con- 
sequence. There is no evidence from 
existing experience that such circum- 
stances are often concerned with puer- 
peral mental illness. The data are ad- 
mittedly poor and limited. Indeed, 


Hammes* in studies of 43 patients 
with postpartum mental disorder hav- 
ing a total of 126 pregnancies, found 
12 pregnancies ending in a_ stillborn 
child or a living child with congenital 
defect, and yet none of those particular 
pregnancies was associated with a psv- 
chosis. Attention now turns to matters 
of the social environment. 

Marital Status. Piker'®® is of the 
opinion that illegitimacy identifies a 
group who for social, economic and 
psychiatric reasons have a_ greater 
chance of becoming psychotic during 
the reproductive period than the ma- 
jority of conforming women. This em- 
phasis on a host factor is reasonable 
in cultures of Europe and North 
America. In other societies, as in 
Jamaica, illegitimacy is so much the 
usual circumstance that no selection or 
stigma can be postulated. Just how 
much of a factor illegitimacy is and 
its mode of action is not to be de- 
termined from existing data. In the 
19th century Esquirol* found 29 of 
95 cases of puerperal psychoses in the 
unmarried; in a series of recent date 
from Oslo'™* only one instance of ille- 
gitimacy was recorded among 70 clinic 
cases. 

Conception preceding marriage is 
another aspect of the same question. A 
recent report from Scotland'!® states 
that 29% of all primigravidae had con- 
ceived prenuptially, with the lower 


social classes strongly represente d. In 


that society the attendant emotional 
stress conceivably could outrank that 
of illegitimacy, always with the reser- 
vation that as any aberrant social be 
havior becomes more nearly the rul 
the less is the attached stigma. A pos 
sible relation to postpartum mental dis 
order has not been investigated. 
Divorce or separation of a marrie 
couple during pregnancy or the puer 
perium conceivably would contribut 
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added mental stress at the time of 
delivery. Data are not available. 
The relation of marital status to 


postpartum mental disorder gains sig- 
nificance in view of the well established 
differences in frequency of general 
mental illness according to that var- 
Mental hospital data of 
Massachusetts** give rates per 100,000 
population of unmarried women meas- 
urably in excess of those for married 
women at all ages. Suggestive differ- 
ences also exist of a gradient from the 
single to the multiparous, being less 
for married women without children 
than for single women, still less for 
those with one child, with the most 
favorable situation enjoyed by women 
with 2 or more children. A natural 
selection may reasonably be assumed 
between the married and the = un- 
married'’', that spinsters have a dis- 
tinctive mental and physical constitu- 
tion. The differences according to num- 
ber of children would appear more 
directly concerned with characteristics 
that enter into the childbearing process 
or the social environment. 

Adoption of a Child. In discounting 
the importance of physical stress in 
childbirth as a factor in resulting psy- 
chosis, Tetlow'*" identified 6 chiidices 
women in the hospital population 
where he was studying postpartum 
mental disorder who had de veloped a 
psychosis within a few weeks after 
adopting a child. Victoroff'** observed 
3 cases of manic-depressive psychosis 
developing shortly after a child was 

idopted. These arresting observations 
vive weight to existence of both men- 
(i! and a physical stress associated with 
iildbirth, where childbirth is con- 


lered in its broader sense not only 
parturition but the added responsi- 
lities of care of the child and the 
‘ered family situation. The thorough 
ntal and phy sical examination given 
‘ uples in some societies before adop- 
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tion is permitted should preclude many 
such instances. Comparison of a series 
of adoptions with normal births in re- 
spect to subsequent psychosis would 
provide an informative control. 

Abortion. Both therapeutic and crimi- 
nal abortion bring appreciable physical 
and mental stress. The subject has had 
scant attention in relation to post- 
partum mental disorder. Abely' at- 
taches great significance to abortions 
in producing both neuroses and psy- 
choses, the hidden abortion being par- 
ticularly important. An equal possibility 
is that successful abortion results in 
relief of stress. 

In observations on 479 women in 
Stockholm, who had therapeutic abor- 
tion for psychiatric reasons, Ekblad** 
came to the conclusion that no more 
deleterious effect was evidenced on the 
psyche than would have developed had 
the unwanted pregnancy been allowed 
to continue. Legal abortion entailed 
feelings of guilt and self-reproach in 
many women but the psychic state was 
seldom so severely altered as to be de- 
scribed as morbid or to impair working 
capacity. 

Sex of the Child. No sound biological 
reason can be offered in support of an 
assumption that the sex of the newborn 
child has anything to do with the 
chance of a subsequent psychosis. A 
mental stress is something else. In 
many cultures, notably that of India‘, 
the sex of the child exerts a strong in- 
fluence on the status of the mother and 
more or less affects the entire family. 
In almost every culture the emphasis 
on sons is well established, sufficient 
to induce maternal stress incident to 
a particular birth that turns out to be 
other than desired. This factor has had 
little attention. Some observers®®:!*# 
feel that postpartum mental disorder 
is most often associated with a male 
child, others that the question is irrele- 
vant'?!83 and still others®*:!"* that the 


condition occurs most frequently with 
i female birth. A number of bizarre 

Economic Conditions. Periods of 
economic depression expectedly bring 
altered varieties and rates of stress, 
une mploy ment and other circumstances 
commonly reflected in increased ad- 
missions to mental hospitals. Conolly** 
and Esquirol*’ have noted an increase 
in postpartum mental disorder in times 
of depression and during the Napole- 
onic Wars. A greater frequency was 
observed™ in the United States in the 
economic depression preceding World 
War Il, with no increase in birth rates 
nor of mental illness of all forms as 
judged by admission to mental hos- 
pitals. Another study’ of this same 
period noted a relative decrease as the 
war broke out, and continuing through 
its course. 
No information is at hand on the 
frequency of postpartum mental dis- 
order among working mothers gain- 
fully employed in industry as_ con- 
trasted to that of the married woman 
whose responsibilities are limited to 
household obligations. Presumably the 
working mother has the greater num- 
ber and kind of stresses. 

Other Factors of the Social Environ- 
ment. White et al.’*° in a summary of 
their experience with postpartum men- 
tal disorder arranged the factors, mainly 
sociological, contributing to causation 
in the following order of frequency: 
(1) unstable marriage; (2) longstand- 
ing maladjustment of the is atient her- 
self; (3) immaturity of the patient; 
(4) unstable family history of the pa- 
tient: (5) birth of the baby creating 
considerable extra responsibility upon 
the patient, particularly financial; (6) 
baby not wanted by wife or her hus- 
og (7) physic: al illness of mother 

r the baby, including extreme fatigue 
in caring for a sick baby: (8) unfavor- 
able situation in the home after de- 
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livery, such as poor living conditions, 
in-law friction, death of a relative, or 
a husband losing his job; and (9) 
traumatic situations such as the suicide 
of a relative or witnessing a_ tragic 
death. There were additional factors 
difficult to classify, such as a fearful 
reaction to childbirth based on igno- 
rance or low mentality. 
Barker'? years ago had an experience 


Fordyce 


of 13 cases among wives of physicians, 
all but one primiparae, attributed to 
reading their husbands’ books on ob- 
stetrics. 

The emphasis regularly is on a com- 
bination of social factors rather than 
on any single one, which is to. say 
multifactorial. There is no suggestion 
that such social and cultural situations 
are limited to postpartum mental dis- 
order; the issue is their relative fre- 
quency among groups of parturient 
women with and without an aftermath 
of peychoris. 

found religion no distine 
tive feature in the origin of postpartum 
mental disorder. Psychoanalysts would 
likely find interest in whether or not 
a mother chooses to nurse her child 
and endocrinologists in whether or not 
that was possible; neither considera- 
tion has had attention. 

Design of a Field Experiment. Cer- 
tain facts about mental illness after 
childbirth become evident. The condi 
tion is not a uniform nor a specific dis 
ease but a syndrome characterized 
primarily by the time and place of it 
occurrence and including a variety ol 
mental disorders. The grouping of ps) 
chotic illnesses within the month 01 
two after childbirth is in such number: 
as to relate the condition significanth 
to some unusual circumstance associ 
ated with that event. Rates of occu 
rence are low. 

The principal attraction to the con 
dition is that it provides an identifiabl 
stress sufficiently localized in time an 
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place to constitute a single impact. As 
such it offers one means to evaluate 
stress in causation of general mental 
disorder, particularly by reason of the 
several kinds of mental illness included 
in the syndrome. The stress itself is 
multifactorial, partly physical and 
partly mental, with elements of socio- 
logical, cultural, emotional and 
origin. 

Evidence provided by clinical obser- 
vations over many years suggests the 
second of three suggested hypotheses 
as most fruitful in field investigation 
of the condition; namely that  child- 
birth acts as one of a number of pre- 
cipitating events against a background 
of host constitution, inherited or ac- 
quired and predisposing to psychosis, 
the psychoses being nonspecific and 
indistinguishable from those unrelated 
to pregnancy and delivery. The en- 
deavor in field study would be to de- 
fine that background. 

The incentive to field study 
of causality, 


eco- 
nomic 


is that 
rather than an endeavor 
to determine prevalence**. That is 
learned with reasonable satisfaction 
from hospital study of obstetrical pa- 
tients and patients admitted to mental 
hospitals. The approach to causality by 
way of a general population is theo- 
retically ide al but highly impractical 
because of the large numbers of fertile 
married women necessarily examined 
to find the few cases of mental disorder 
after childbirth. Obstetrical patients in 
special or general hospitals provide a 
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more feasible material but again num- 
bers are formidable and at best involve 
the bias unavoidable with hospital 
populations. 

Inclination is toward a probant in- 
vestigation, starting with a series of 
re cently recognized cases drawn from 
obstetrical hospitals caring for char- 
acteristic elements of a general popula- 
tion. One test group would be limited 
to patients with normal delivery at 
term. Other test groups would be 
drawn from patients where pregnancy 
ended abnormally, in_ stillbirth, 
tion, caesarian section or birth of 
child with anomalous defect. Fok 
would include female psychotic pa- 
tients matched for parity and for illness 
but unrelated to childbirth; a group of 
unmarried psychotic women of null 
parity; and a comparable group of 
women recently delivered with no sug- 
gestion of mental illness. Additional 
controls would include husbands of the 
test group and so far as possible hus- 
bands who had developed psychosis at 
the time of the wife’s delivery. Couples 
adopting a baby would constitute a 
further control, with the aim to dis- 
tinguish physical and mental stress. 
The pattern of investigation would em- 
phasize the characteristics here pre- 
sented, by retrospective as well as 
prospective investigation. The larger 
endeavor of relating the problem to a 
general population could await justifi- 
cation from the results of the probant 
study. 
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BOOK REVIEWS AND NOTICES 


Rapmoacrive Isoropes ix CuimicaL Prac- 

nice. By H. Qumoy, $c.D., Professor 
of Radiology (Physics), College of Physi- 
cians and Surgeons, Columbia University. 
Sencet M.D., SOLOMON 
Sipver, M.D. Pp. 451; 97 ills. Philadelphia: 
Lea & Febiger, 1958. Price, $10.00. 

Tris newest of the few books on clinical 
uses of isotopes takes its place immediately 
is the best all around text available for the 
clinician newly interested in the field. The 
physics section, by Quimby, is a model of 
concise and simple exposition of the elemen- 
tary physics of nuclear medicine. The section 
on instrumentation by Feitelberg is the best 
such section for general use. It suffers only 
from trying to be too brief, so that nuggets 
of information which have taken many years 
to acquire are succinctly and casually con- 
tained in one sentence. The section on clini- 
cal uses by Silver is excellent as far as cover- 
age of thyroid disorders is concerned, again 
the best treatment available in a general text. 
lhe other uses are sometimes less than thor- 
oughly covered. I suspect, because of space 
limitations. The reviewer hopes that these 
shortcomings of incomplete development will 
he overcome in the next edition by permitting 
the book to expand to its required size. 


R.R. 


LONG MANAGEMENT OF THE 
CunonicaLLy Edited by 
G. Wont, M.D., with the collab- 
oration of 79 contributing authorities, Chief 
of the Nutrition Clinic, Philadelphia Gen- 
eral Hospital. Pp. 748; 24 ills. Philadelphia: 
\W. B. Saunders Co., 1959. Price, $17.00. 
Parr I of this new book is devoted to 
general principles, with the chapter on hos- 
pitalization for long term illness being par- 
ticularly good. This only comprises the first 
9) pages of this book. Part Il, which is by 
far the largest part, is devoted to the therapy 
of specific diseases. Considering this section, 
the title is misleading. Much of this section is 
a modern consideration of the therapy of both 
acute and chronic diseases. For example pul- 
monary embolism, acute nephritis, acute 
pu monary edema and acute cardiac arrythmia 
are considered in this section. The sections 
on evaluation of the chronically ill pe 
for surgery, chronic disease in the aged, care 
of \e patient with malignant disease, chronic 


diseases of children and deafness and blind- 
ness are particularly worthwhile. Many of 
the chapters have a section devoted to the 
therapeutic horizon, On page 664, Furacin 
tablets should probably be changed to fura- 
dantin tablets. Dr. Wohl has successfully 
compiled a rather complete book of modern 
therapy with several excellent chapters on 
chronic disease. A.F. 


L’ANNEE 1958. 
Edited by A. Austin anp M. Boucnert. Pp. 
200; 32 ills. Paris: Masson et Cie and the 
Librairie Arnette, 1958. Price, 1,600 fr. 
Tue 1958 volume of the annual mono- 
graphs reporting the otorhinoloryngological 
conferences at the Lariboisiére and la Pitié 
hospitals contains thirteen subjects including 
extensive fractures of the maxilla and facial 
bones, congenital deafness, blue tympanic 
membrane, language abnormalities in chil- 
dren, deleterious effects of adrenocortical 
hormones, glossodynia and nonmalignant le- 
sions at the base of the tongue. Since the 
majority of these are either poorly covered 
or largely ignored in text and reference books, 
the concise, informative discussions and prac- 
tical clinical observations are of value to 
every otolaryngologist. HLS. 


La Cortisone ev L’A.C.T.H. Oro-RutNo- 
LaryNcoLociz. By A. AvuBrIN, Professor, 
Faculty of Medicine, University of Paris, 
Terracoi, Professor, Faculty of Medi- 
cine, University of Montpellier, and Y. 
Guerrier, Assistant Professor of Otorhino- 
laryngology, Montpellier Hospital. Pp. 160. 


Paris: Société Frangaise . d Otorhinolaryn- 
gologie: Librarie Arnette, 1958. Price, 
2.000 fr. 


Tuts is a lucid summary of current knowl- 
edge concerning the chemical nature, mode 
of action and therapeutic uses of all of the 
known natural and synthetic corticosteroid 
hormones. Concise, authoritative information 
is presented on dosage, local and systemic 
effects, indications and contraindications and 
comparative merits of each compound. The 
discussions of clinical application in diseases 
of the upper and lower respiratory tracts and 
esophagus and of the associated jpop and 


geriatric problems are restrained and strictly 
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factual. An extensive bibliography has been 
gleaned from the world’s literature. This is a 
comprehensive reference source on the thera- 
peutic use of the corticosteroid hormones in 
otorhinolaryngology. H.S. 


TREATMENT OF CANCER AND ALLIED [Dj1s- 
ORDERS: VOL. I. PRINCIPLES OF TREATMENT. 
Edited by T. Pack, M.D., anp 
Invinc M. Arter, M.D. 2nd ed. Pp. 646; 
505 ills. New York: Paul B. Hoeber, Inc.. 
1958. Price, $22.50. 

Tuts is a strange assortment of pieces: 
principles of surgery for the nonsurgeon, prin- 
ciples of radiation therapy for the nonradio- 
therapist, principles of tumor clinic organiza- 
tion, statistics, hormone and chemotherapy, 
general care; all are covered in interesting 
detail. 

It is difficult to evaluate this volume inde- 
pendently of the remainder of the volumes 
on specific tumor problems; this reviewer 
feels that it is a fitting introduction to a nine 
volume set. R.R. 


‘TRAITEMENT DU CANCER DE LA BASE DE LA 
Lancue. By P.-C. Huet, M. Gicnovux, F. 
Berarp, P. ANDRE AND J. Lanayce. Pp. 240; 
72 ills. Paris: Société Francaise d’Otorhino- 
laryngologie: Libraire Arnette, 1958. Price, 
3,000 fr. 

Tuis excellently illustrated monograph is 
of importance to radiation therapists, general 
radiologists and clinicians concerned with 
cancer at the base of the tongue. After re- 
viewing the clinical anatomy, physiology and 
routes of lymphatic spread, the techniques of 
radiologic examination, simple, with opaque 
media and by tomography, are described in 
detail. A new classification of cancer at this 
site, based upon position and extent and the 
degree of lymph node involvement is pre- 
sented as an improved guide to therapy. 
After exploring every aspect of surgical and 
radiologic treatment, a statistical review of 
the therapeutic results in numerous French 
and foreign clinics is appended. HS. 


PsYCHIATRY IN GENERAL Practice. By J. A. 
Weyet, M.D., Consulting Psychiatrist, 
Weesperpleinziekenhuis, Amsterdam, Hol- 
land. Pp. 208. Amsterdam, London, New 
York, Princeton: Elsevier Publishing Co., 
1958. Price, $7.00. 

Tus book deals with the better application 
of psychiatry in the general practice of med- 
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icine. The author focuses on the reciprocal 
influence of neurosis and society upon each 
other. psychosocial questionnaire is in- 
cluded. 

The style of writing throughout most of 
the book is difficult and at times can scarcely 
be understood. For example, there is a head- 
ing entitled, “The Neurotic Trait Becomes a 
Complaint in the Social Field—The Social 
Difficulty.” To explain this title the author 
states, “Medical doctors will encounter thes« 
difficulties only when the possibility that a 
medical certificate could help solve a social 
problem. But very often one finds behind the 
social problem the unconscious neurotic choice 
of resistance.” The book is not recom 
mended. MLB. 


Driacnostic BACTERIOLOGY. By ISABELLE G 
ScHaus- A.B., M. KATHLEEN 
Ervyn O. Scott, M.T. (ASCP), ann W 
Rosert Baitey, Px.D., The Johns Hopkins 
University School of Medicine, the Delaware 
Hospital and the University of Delaware 
Sth ed. Pp. 338; 14 ills. St. Louis: C. \ 
Mosby Company, 1958. Price, $4.75. 
From the time Schaub and Foley first 

published this descriptive manual of diag 
nostic bacteriology in 1940, it has consis 
tently grown in stature to become a standard 
work of reference for workers in clinical 
microbiology laboratories. The new edition 
thoroughly revised by Scott and Bailey, will 
raise its prestige even more, for its content 
has been improved and its scope broadened 
Outstanding features are new sections on lab 
oratory aids in chemotherapy, recently dk 
veloped serologic tests, identification of en 
teropathogenic E. coli and of the fungi of 
deep mycoses. Commendable also is the in 
clusion of Listeria and the chromogenic acid 
fast bacilli. 

The authors are to be congratulated on 
preciseness in terminology, as for 
in the word “susceptibility” in place of th: 
misleading term “sensitivity” as applied t: 
the antibacterial action of chemotherapeuti 
agents. The selection of methods is al 
the same high level. Although this reviewe: 
does not agree with the methods recommended 
for the determination of Cl. tetani toxigeni: 
ity or with the delay in testing staphylococci 
for coagulase, he recognizes that no tw 
bacteriologists can agree on the best way 
carry out many procedures. Similarly, one can 
suggest the inclusion of the bacteriologic « 
amination of water and milk and of sor 
comments on the importance of bacteriopha 
typing of staphylococci. 
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But these criticisms are minor ones com- 
pared to the fact that this small book is 
packed with concise, accurate, and useful in- 
formation which constitutes the most reliable 
guide available in diagnostic bacteriology. 


E.S. 


Liguip SCINTILLATION Countinc. Edited by 
Carvos G. Beit, Civil Engineering De- 
partment, Northwestern University, AND F. 


Newron Hayes, Health Division, Los 
Alamos Ecientific Laboratory. Pp. 292; illus- 
trated. New York: Pergamon Press, Inc., 


1958. Price, $10.00. 

Tuts volume presents the collected papers 
presented at a Symposium on the subject 
held at Northwestern University in August, 
1957. The papers include. fundamental re- 
search in scintillation counting. and as such, 
will be of interest to physicists. This book 
is not for the clinical investigator who wishes 
to be told how to count carbon or tritium 
in his experiment, although the investigator 
who requires a fundamental and de- 
tailed knowledge of the theory and_ practice 


more 


of scintillation counting will find much of 
use here R.R. 
Le Diacnosiic BACTERIOLOGIQUE EN PRA- 


Mepicace. By ARMAND Nevor, la 

Faculté de Meédicine de Paris. 2nd ed. Pp. 

178: 113 ills. Paris: Masson et Cie, 1958. 

Price, 4.150 fr. 

Tue only serious limitation to the useful- 
ness of this paper-bound laboratory guide in 
the United States is that very few diagnostic 
microbiologists read French well enough. 
Were it available in English translation, 
Névot’s book might well become a standard 
tool for the bacteriologic examination of clin- 
ical material. 

The author draws on long experience in 
his selection of the procedures he recom- 
mends for the collection of specimens, the 
isolation and identification of bacteria, and 
the determination of susceptibility to chemo- 
therapeutic agents. Some of the newer devel- 
opments in bacteriology, however, are 

nitted. For example, the enteropathogenic 
coli, chromogenic acidfast bacilli and 
reactive protein are inadequately handled. 
the other hand, the former paracolon 

up is completely brought up-to-date. 

this is not a cookbook of stepwise direc- 

us. Rather, there are descriptions of the 

oratory procedures, including some skin 

s, and often brief explanations of the 
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reasons for doing them. Seme more discus- 
sion of the probable significance of labora- 
tory findings would be helpful. There is no 
mycology or virology. But the sections on 
the handling of laboratory animals and the 
examination of water and foods are excellent. 
ES. 


PsYCHOPHARMACOLOGY FRONTIERS. Second 
International Congress of Psychiatry. Edited 
by Naruan S. M.D., Director of 
Research, Rockland State Hospital, Orange- 
burg, New York. Pp. 533. Boston: Little, 
Brown and Company, 1958. Price, $10.00. 
Ix this volume are the papers presented and 
discussion held at the Psychopharmacology 
Symposium of the Second International Con- 
gress of Psychiatry held in Zurich, Switzer- 
land, September 2-4, 1957. The papers, 
diverse in content and form, are grouped 
into four well-organized sections: 1) Gen- 
eral Problems of Psychopharmacology. 2) 
Clinical Observations and Descriptions. 3) 
Specific Problems and 4) Mode of Action. 
In addition, transcripts are given of three 
group that were held on the 
pharmacologic treatment of schizophrenia. 
These papers provide a detailed picture of 
the status of these new drugs in psychiatry in 
1957 and will be of interest to those con- 
cerned with research theoretical con- 
siderations. The book lacks an index and, 
as a result, information is not readily acces- 
sible for reference purposes. P.M. 


discussions 


SuRFACE PHENOMENA IN CHEMISTRY AND 
Brotocy. Edited by J. F. Px.D., 
D.Sc., F.R.S., Professor of Zoology, King’s 
College, London: K. G. A. Pankhurst, Px.D., 
1).Sc., anv A. C. Rippirorn, Pu.D. Pp. 330; 
illustrated. New York: Pergamon Press, Inc., 
1958. Price, $10.00. 

Tue contributors to this volume, which 
honors N. K. Adam, pioneer in the study of 
surface phenomena, indicate in their articles 
the width to which the initial study of soaps 
and their detergent structure has spread. 
Some of the chapters deal with narrow topics 
such as methodology, others with more gen- 
eral aspects. Chapters of interest to 
the medical biologist include the following: 
Detergency in the Atomic Energy Industry; 
Surface Chemistry and Cell Membranes; The 
Gibbs-Donnan Equilibrium: A Physiologist’s 
Viewpoint; Surface Films, their Collapse on 
Compression, the Shapes and Sizes of Cells 
and the Origin of Life: Some Surface Phe- 
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nomena in the Study of the Absorption ot 
Fat from the Small Intestine: and The 
Surface Behaviour of Mycobacterium phlei. 

The plates and diagrams complement. the 
text well and some plates are really striking. 
One series deserving mention depicts electron 
microscope views of cell and nuclear mem- 
branes with food vacuoles and nuclear spiral 
structures. 

The book will be of most interest to stu- 
dents and research workers seeking orienta- 
tion to the general topic of biological surface 
ind membrane phenomena. |.B. 


VascuLan Surcery. By Geza_ pETAKATS, 
M.D,. M.S., Clinical Professor of Surgery, 
University of Illinois College of Medicine: 
Attending Surgeon, Presbyterian-St. Luke's 
Medical Center and Research and Educa- 
tional Hospitals, Chicago, Illinois. Pp. 650; 
380 ills. Philadelphia and London: W. B. 
Saunders Co.. 1959. Price, $17.50. 


Tuts book represents a comprehensive study 
of the normal physiology, pathophysiology 
and surgical treatment of diseases of the 
vascular system. The references accompany- 
ing each chapter and section are quite good. 
Actually it is these very references to per- 
sonal experience and the personality of the 
author as expressed in this text that consti- 
tute one of the chief attributes of the book. 
The other attribute of note is the extensive 
coverage of peripheral vascular disease which 
is conveniently organized so that the reader 
can find what he desires with a minimum of 
effort. The illustrations are good and a sec- 
tion at the end of the book gives some help- 
ful points in surgical technique. 

For those interested in vascular surgery, I 
feel that this book can be recommended 
highly. For those treating trauma, many sec- 
tions of this book should prove valuable to 


them. 


ERGEBNISSE DER GESAMTEN TUBERKULOSE-UND 
LUNGENFORSCHUNG. VoL. XIV. By STEFAN 
Ence., L. HemMeyer, J. Hern anv E. 
UEHLINGER. Pp. 736; 283 ills. Stuttgart: 
Georg Thieme Verlag, 1958 (Intercontinental 
Medical Book Corporation, New York, U.S. 
Agents). Price, DM 144 ($34.30). 

Tus fourteenth volume of a comprehensive 
series includes a variety of subjects. The lead- 
ing paper by Engel on comparative anatomy 
of the lung acinus, using this as the anatom- 
ical unit instead of W. M. Miller’s primary 
lobule, furnishes interesting and surprising 


The American Journal of the Medical Sciences + 


September, 1959 


contrasts between man. mouse and elephant 
summary in English is provided. series 
of articles on the blood vessels of the lungs, 
their pathologic anatomy, pulmonary hyper- 
tension, tuberculosis and the circulation, and 
postinortem angiography occupies 330) pages 
of the volume, accompanied by exhaustive 
bibliographies. Long papers on atelectasis in 
childhood and on the differential diagnosis 
of mediastinal abnormalities in infancy present 
continental concepts of pathogenesis widely 
at variance from ours. 

There are included chapters on tubercu 
losis among teaching and nursing personnel 
primarily epidemiologic, and on results ob- 
tained by resection of pulmonary tuberculosis 
as compared to collapsetherapy (still being 
used). The review by Fresen of sarcoidosis 
its pathogenesis and etiology, is inconclusive 
but complete. furnishing a tremendous in 
ternational bibliography. The final paper 
marked II, on the mucopolysaccharides as 
component of lung structure is by Clemens 
in support of his own theory. 

The whole volume reflects the thorough 
ness of the German authors. Illustrations are 
excellent, although it is annoying to se« 
an occasional roentgenogram printed as a 
positive. Some of the bibliographies are simply 
long listings of the literature and only on 
gives the titles of the papers cited. Errors in 
names and in English spelling seem to be at 


“a minimum. The general indices of the vol 


ume are excellent. 

This book will be a useful reference work 
for all those interested in lung anatomy 
pulmonary hypertension, childhood tubercu 


LW. 


losis or sarcoidosis. 


PHystoLocy SPINAI ANESTHESIA. By 

NicHOLAS M. GREENE, M.D., Professor otf 
Anesthesiology and Lecturer in Pharmacol 
ogy, Yale University School of Medicine and 
Director of Anesthesia, Grace-New Haver 
Community Hospital. Pp. 191; 7 ills. Balti 
more: The Williams & Wilkins Co., 1958 
Price, $6.00. 

Tus excellent little book includes an ex 
tensive review of the literature and a thought 
ful analysis of basic physiological mecha: 
isms with their modification by spinal anes 
thesia. The chapters on the central nervor 
system and the cardiovascular system are ©! 
fundamental importance. As the title ind 
cates, the subject matter is limited to physi: 
logical problems and does not include t! 
other aspects of clinical spinal anesthesi 


The book should be a_ valuable referen: 
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book for residents and serious students of 
anesthesiology providing a sound basis for 


clinical practice. M.W. 


THe AMPHETAMINES: THEIR ACTIONS AND 
Uses. By Cuauncey D. Leake, Pu.D., Pro- 
fessor of Pharmacology, The Ohio State Uni- 
versity. Pp. 167. Springfield, Ill.: Charles 
C Thomas, 1958. Price, $4.50. 

Tue author indicates that this book is de- 
signed primarily for the use of practicing 
physicians, but may also be of use to others 
interested in the health professions. While 
not intended as a detailed review for phar- 
macologists it will undoubtedly find some 
use among them, particularly since it con- 
tains a good bibliography. The book contains 
what the author believes is the more signifi- 
cant information about the amphetamines 
(mainly amphetamine, methamphetamine, 
and dextro-amphetamine ). Separate chapters 
are devoted to: history, source and physical 
properties; absorption, fate excretion; 
general pharmacology; — pharmacodynamics; 
toxicity, therapeutic use; and social aspects. 
The book is very well written. It contains 
much useful information about these widely 
used drugs. Practicing physicians who wish 
to know more about these drugs will find 
R.S. 


this a good book to own. 


RADIOGRAPHIC ATLAS OF SKELETAL DEVEL- 
OPMENT OF THE HAND AND Wrist. By WIL- 
LIAM Water Grevucicn, Professor of Anat- 
omy, Stanford University School of Medi- 
cine, and S. Research Associate 
Departments of Anatomy, Western Reserve 
University and Stanford University Schools 
of Medicine. 2nd ed. Pp. 256; 63 ills., Stan- 
ford, Calif.: Stanford University Press; 
London: Oxford University 1959. 
Price, $15.00. ; 

From 1939 to 1950 we had used Todd's 
\tlas of Skeletal Maturation (Hand) as our 
index of “bone age,” a necessary part of the 
imamentarium of every radiologist. In 1950 
we were gratified to be able to turn to a 
zreatly improved offspring of this Atlas, 
Greulich and Pyle’s “Radiographic Atlas of 
skeletal Development of the Hand and 
Wrist,” chiefly because of simplification and 
ncreased practicality. It is with equal grati- 
ication that we now have access to a greatly 
mproved second edition of the latter Atlas. 
‘he quality of the plates has been significantly 
mproved and the description of the plates 


Press, 
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has been revised for increased clarity. The 
tables of Bayley and Pinneau have been ap- 
pended as a useful adjunct for predicting 
adult height from skeletal age. Improvement 
in paper quality and larger print lend to in- 
creased facility in use of the Atlas. G.B. 


PHYSIOLOGIE DES BEWUSSTSEINS IN ENTWICK- 

LUNGSGESCHICHTLICHER BETRACHTUNG. By 
U. Essecke, Bonn. Pp. 211; 11 ills. Stutt- 
gart: Georg Thieme Verlag, 1959 (Inter- 
continental Medical Book Corp., New York, 
U.S. Agents ). Price, $6.40. 

Tuts book is an enlarged version of an 
inaugural lecture given at the meeting of the 
German Physiologic Society in 1957. The 
well-known —neurophysiologist summarizes 
here in a form easily understandable to read- 
ers not familiar with the anatomy and physi- 
ology of the central nervous system the de- 
velopment of receptors, reflexes, association 
areas, sleep and waking 
mechanisms and of signs of communication. 
He tries to bridge the gap between somatic 
and mental phenomena elas well aware 
that such an attempt can never be quite 
successful. The American literature is hardly 
mentioned. The book will be of value chiefly 
as an introductory text. E.S. 


CHIRURGICALE STEREOTAXI- 
pu Lone TEMPORAL DANs L’EPILEpsiE 
Temporace. By J. Tacarracn, P. Tournovux, 
AND M. Davin. Pp. 136; 29 ills. Paris: 
Masson et Cie, 1958. Price, 3.150 fr. 

Tue knowledge that certain types of epi- 
lepsy may originate in structures of the tem- 
poral lobe has attracted the attention of 
neurologists to this part of the brain. For the 
exploration, of subcortical areas 
of this lobe, with minimal injury to the 
cerebral cortex, the stereotaxic method ap- 
pears to be the method of choice. The authors 
studied the position of various structures of 
the temporal lobe in relation to a reference 
system represented by a baseline, which con- 
nects the anterior pole of the cornu temporalis 
with a point 40 mm. more posterior, lying 
along the bottom of the inferior horn. An 
anterior and a posterior vertical line is con- 
structed perpendicular to this base line 
through the anterior and posterior reference 
point. The anatomic part is followed by the 
description of the stereotaxic technique of 
the authors; they visualize the temporal horn 
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of the lateral ventricle by injection of lipiodol. 
Excellent illustrations demonstrate the ana- 
tomic relationship. Unfortunately, anatom- 
ically less educated readers will have some 
difficulty in identifying some structures due 
to the paucity of lettering. There are no 
references to other workers in this field. 
E.S. 


Phenacetinabusus und Nierenschidigung. 
Edited by H. Sanne, A. Moencu, anv R. 
Kuutne. Pp. 109; 28° ills. Stuttgart: 
Georg Thieme Verlag, 1958 (Intercon- 
tinental Medical Book Corporation, New 
York, U.S. Agents). Price, $3.50. 

His interesting symposium of well known 
clinicians, pharmacologists and pathologists deals 
with the assertion of Swiss clinicians and pathol- 
ogists that excessive consumption of phenacetin 
causes a special form of chronic interstitial ne- 
phritis, and that death to this intoxication has 
risen on disquicting scale. While Uehlinger 
maintained that phenacetin causes such a_ne- 
phritis, the pathologist 
Randerath explained rather convincingly that 
the morphological observations of Uehlinger and 
others are quite unspecific and entirely consistent 
with the view that the phenacetin consumption 


outstanding renal 


was secondary to some common renal disease. 
Randerath’s view was shared by outstanding clin- 
ical experts in renal diseases such as Sarre and 
Moench. Finally Reubi emphasized that animal 
experimentation had been singularly negative. 


W.E 


Rehabilitation in Industry. Edited by Donav 
A. CovaLt, M.D., Professor, Department 
of Physical Medicine and Rehabilitation, 
New York University College of Medicine. 
Pp. 150; 30 ills. New York and London: 
Grune & Stratton, Inc., 1958. Price, $6.00. 

Tuis book has been listed as one of the 
modern monographs in industrial medicine. The 
material as presented is as applicable to indus- 
trial medicine as it is to medicine as a whole. 
It points out rather specifically the places in 
which physical medicine can be of great benefit 
and points out the very important factor of early 
institution of physical medicine practices. The 
authors, however, do not take into accouat the 
cost of this idealistic form of therapy, particu- 
larly as it might be applied to the private 
patient. 


Economics of Mental INness. By Rasut FEIN, 
Senior Lecturer in Psychology at Brunel 
College of Technology, England; Former 
Staff Member of the President’s Commis- 
sion on the Health Needs of the Nation. 
Pp. 164. New York: Basic Books, Inc., 
1958. Price, $3.00. 

Tuts is the second of a series of monographs 


to be published by the Joint Commission on 
Mental Illness and Health. 
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Dr. Fein presents a method which enables 
any state or the United States to estimate direct 
costs in relation to: age of patient upon admission 
to a hospital, diagnosis, and length of hospital- 
ization. He provides a method to be used in 
further research in the economics of mental ill- 
ness 

The total direct costs (actual expenditure for 
care of mentally ill) of mental illness is conserva- 
tively estimated at close to 3 billion dollars a 
year. The indirect losses (annual loss of produc- 
tion, of annual earnings, and of potential gain 
ful work years of patients) for patients resident 
in public mental institutions alone, for one year 
is estimated at TOO million dollars 

This book provides a design to be followed by 
others for computing the costs of mental illness 


M.B 


Roentgen Diagnosis of Abdominal Tumors in 
Childhood. By Cuances M. Nice, 
M.D., Pa.D., R. Marcus, 
M.D.. anp Leo G. Ricter, M.D., Depart- 
ment of Radiology, University of Min- 
nesota) Medical School. Pp. 66; 52. ills. 
Springfield, Il.; Charles © Thomas, 1957. 
Price, $4.00. 

Puts little volume provides an adequate intro- 
ductory guide to the x-ray diagnosis of abdominal 
tumors. The illustrations constitute a convenient 
pictorial atlas of these conditions. The descrip- 
tions are brief and to the point. 

The brevity of the presentation will appeal 
to those *who are seeking an introduction or 
short survey in this field, but the presentation 
will not be adequate for anyone who wants a 
detailed knowledge of any specific entity. The 
techniques of the various special types of exami- 
nations are not dealt with H.S 


Surgical Convalescence. (Ann. New York 
Acad. Sci., 73, Art. 2, 1958). By F. 
Curtis DoHan AND N. HeNry Moss anp 
19 Ornens. Pp. 157; illustrated. New 
York Academy of Sciences, 1958. 


Expert Committee on Poliomyelitis. Second 
Report. WHO Technical Report Series No 
145. Pp. 83; 2 ills. Geneva: World Health 
Organization, 1958. Price, $.60. 


Expert Committee on Water Fluoridation 
First Report. WHO Technical Report 
Series No. 146. Pp. 25. Geneva: World 
Health Organization, 1958. Price, $.30. 


Joint FAO/WHO Expert Committee on Bru 
cellosis, Third Report. WHO Technical 
Report Series No. 148. Pp. 51. Geneva 
World Health Organization, 1958. Price 
$.60. 
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Chronicle of the World Health Organization, 
Vol. 12, No. 6, June, 1958. Pp. 39; 3 ills. 
Geneva: World Health Organization, 
1958. Price, $.30. 


Publications of the World Health Organization 
1947-1957. A_ Bibliography. Pp. 128. 
Geneva: World Health Organization, 1958. 
Price, $3.25. 


Guide to Russian Medical Literature. Edited 
by Scorr ADAMS AND FRANK B. RoceErs, 
MLD. Pp. 90. Washington: U.S. Depart- 
ment of Health, Education, and Welfare. 
Public Health Service, 1958. Price, $.40. 


The Basic and Clinical Research of the New 
Antibiotic, Kanamycin. By MAxweL 
FINLAND AND 93 Ornenrs. Ann. New York 
Acad, Sci., 76, Art. 2. Pp. 391; 114 ills. 
New York: New York Academy of Sci- 
ences, 1958. 


Genetic Concept for the Origin of Cancer. By 
LEONELL STRONG AND 28 Orners. Ann. 
New York Acad. Sci., 71, Art. 6. Pp. 434; 
83 ills. New York: New York Academy of 
Sciences, 1958. 


Basic Biodynamics. By Epwarp J. KemMpr. 
Ann. New York Acad. Sci., 73, Art. 4. Pp. 
41. New York: New York Academy of 
Sciences, 1958. 


Contributions of the Physical, Biological, and 
Psychological Sciences in Human Disabil- 
ity. By Renato Contint AND SIDNEY 
FisHMAN AND 18 Orners. Ann. New 
York Acad. Sci., 74, Art. 1. Pp. 160; 62 
ills. New York: New York Academy of 
Sciences, 1958. 


Chronic Illness in the United States. Vol. 1. 
Prevention of Chronic Illness. Commission 
on Chronic Illness. Pp. 338. Cambridge, 
Mass.: Harvard University Press, 1957. 
Price, $6.00. 

Tus is the first of a series of reports which 
deal with problems posed by chronic illness in 
the United States. Prevention, either of occurrence 
or of progression, is the general subject of this 
‘olume. Part I is concerned with the “Role 


Book Reviews and Notices 177/395 
and Objectives of Prevention” as applied to 
chronic diseases, while in Part II are presented 
“Summaries of Information on Prevention of 
Selected Chronic Diseases and Contributory 
Factors.”” 

The medical profession as well as members of 
public and private health agencies will find much 
valuable information in this study. Cz. 


An Introduction to the Study of Experimental 
Medicine. By Cxaupe Berrnarp. Trans- 
lated by Henry Coptey Green, A.M. Pp. 
226. New York: Dover Publications, Inc., 
1958. Price, $1.50. 

Tis is a paper-bound, pocket-sized edition of 
the now classic work of Claude Bernard. Medical 
students and physicians who have not previously 
read it will find it well worth-while. 


Metabolism of Lipids. September, 1958 Num- 
ber of British Medical Bulletin (Vol. 14. 
No. 3). Pp. 76; illustrated. London: Medi- 
cal Department, The British Council, 1958. 
Price, $3.25. 

Tuts issue consists of 12 papers on various 
aspects of lipid metabolism written by leading 
British investigators. 

Biochemists, clinical investigators, and others 
concerned with the fundamental problems re- 
lated to lipid metabolism will find much of 
interest in this symposium. CZ. 


Enzymes in Blood (Ann. New York Acad. 
Sci., 75, Art. 1, pp. 1-384, 1958). By 
Laurens P. Wutre anp 81 Orners. Pp. 
384; illustrated. New York: New York 
Academy of Sciences, 1958. 

This issue is divided into 1) Leukocyte En- 
zymes; II) Erythrocyte Enzymes; III) Platelet 
and Blood Coagulation Enzymes; and IV) Serum 
Enzymes. As is stated in the Introduction by 
Laurens P. White, “‘the conference was — 
planned to increase . the contact between 
clinical investigators of blood enzymes and 
enzymologists and physical chemists . . . so that 
each might gain in understanding and increased 
ability for his own investigations.” 

It has succeeded. J.B. 


Biochemical Preparations. Volume 6. Edited 
by Cant S. Vestine. Pp. 105, New York: 
John Wiley & Sons, Inc., 1958. Price, 
$5.25. 

Tus is the latest in a series of volumes whose 
aim is to present carefully checked procedures 
which lead to reasonable quantities of much 
needed but difficult to obtain research materials. 
Methods are given for the preparation of crystal- 
line animal cytochrome c, deoxyribonucleic acid, 
insulin, leucine aminopeptidase, crystalline oxv- 
hemoglobin (horse), old vellow enzyme, ribo- 


| 


178,396 = The American Journal of the Medical Sciences + September, 1959 


nucleic and many other substances York Acad. Sci. 73, Art. 5, Pp. 911-1037). 
volume carries a cumulative index for the material New York: Ne mt York Ac ade “7 of Sci- 
in Volumes 1 through 6, inclusive. ences, 1958. Price, $2.75. 


Students in biochemistry will find this volume 
as valuable as its predecessors in providing an 
opportunity for experience in biochemical metho- 


fuis volume contains the proceedings of a 
Conference on Psoriasis, including ‘clinical and 
therapeutic phases, as well as a number of dis- 


dology C.Z. cussions concerning the chemical and pathological 

———_—__-.- background of this disease. It is hard to evaluate 

this material at present but the collection is a 

Emergency War Surgery: NATO Handbook. convenient source of recent thought on the sub- 
Edited by JOHN Boyp COATEs. JR., Cou.. ject of psoriasis. H.B. 


MC, USA. Pp. 411; 18 ills. Washington: ——_——_—— 

U.S. Government Printing Office, 1958 

Price. $9.95 Laboratory Instructions in Microbiology. By 

Louts P. Gesuarpr, Pu.D., M.D., Profes- 
HIS is a manual developed by a Committee teri 
of three surgical consultants representing France, SOI and He ad, De partme nt of Bact riol- 
the United Kingdom, and the United States. It Oxy, l niversity of Utah, and Dt Aas A. 
is concisely written and covers the field of trauma ANDERSON, M.S., Pu.D., Professor of 
with particular reference to the management Microbiology and Head of Department 


policies in times of mass casualties. 
Because of the extreme importance in having of Biologic al Science s, Los Ang les State 


unified and relatively standardized policies when College of Applied Arts and Sciences. 2nd 
teamwork is necessary, it would be wise for ed. Pp. 261; 6 ills. St. Louis: C. V. Mosby 
every physician to peruse this manual and use it Co.. 1958. Price. $3.75 . 
as a reference in planning local community and 

institutional disaster plans. RB. Tue authors have changed significantly the 


text of the first edition (1954) but it is the same 
format most laboratory cookbooks have. This 
notebook is intended for use with the text by the 


P ? B Pp : rn Conf same authors and they are aimed at the level of 
Y ETER LESCH /OnteTence a general beginner course In microbiology. 
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